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MI LORA. 
AvING already publiſhd a 
Demonſlration of the Truth and 

Divinity of the Chriſtian Religion, of 

which Your Lordſhip has been former- | 
ly, as well as in the High Station You 5 
| * 2 pol. | 
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poſſeſs, ſo Eminent a Patron, by Your 
Encouragement of the Preachers and 
Diſpenſers of it to others, both in their 
Synods, and in their Private and Parti- 
cular Functions, the Laſt, by being 
the Chief Promoter and Adviſer of an 
Act, from the Legiſlature, to Confirm 
Her MAI EST 'S Royal and Unparal- 
lel'd Bounty to the more Indigent part 
of Her Clergy, and the Fitſt by Con- 
tributing Your Endeayours towards the 
Regular and Juſt Meeting of Convoca- 
tions, You will permit me to think J 
could not inſcribe theſe Principles of Na- 
tural Philoſophy, to a Greater and more 
Worthy Name, than Your Lordſhip's; 
ſince, as the Demonſtration of the Chri- 
ſtian Religion is intended to Explain the 
Full and Entire Evidences ve have for 
the Truth of it, ſo the Principles of 
Philoſophy will Evince, what Little Sa. 
tisfaction we are to Expect from Rea- 
ſon, and even from thoſe, who have en- 
ter d into the Depths of it with the ut- 
molt Genius and Penetration. 
 * The Aſſerting therefore Religion, and 
ſhewing the Defects and — 
what 
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what is at preſent call d Human Reaſon, 
in-thoſe Sciences, which have always laid 
the ſtricteſt Claims to it, and which, if any 
others, are capable of coming under a 
True Conviction, being my, principal 
Aim and Deſign, I hope, and cannot but 
think, that the Piery of ſuch an Intenti- 
on will Excuſe the Preſumption of this 
Application to Your Lordſhip. '. .. 
My Lord, as I have Originally En- 
tertain d this Opinion of You, that Your 
Purpoſe and Ambition in the Great Place 
You fill, and to which AL MICH TT 
G0 has, in a Manner, Miraculouſly 
Advanc'd You, was to do Good, and to 
promote an Orthodox Faith and Reli- 
gion amongſt Chriſtians, and which 
Opinion is one Reaſon of my Deſire 
of prefixing Your Lordſhip's Name, 
more eſpecially, to theſe Papers, ſo Your 
Lordſhip will allow me to profeſs ano- 
ther Inducement I had to ir, which is, 
that Intimate Reſpect, and that Inex- 
reſſible Value, which I muſt here pub- = 
lickly own, as it is particularly known 
in this place, I have for Your Lordlhip's | 
Character and Worth, in the inceſ- = 
. ry Mi 3 | ſant 
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fant Sollicitude and Concern you Em- 
ploy for the Service of the Brirjfs State. 


For albeit Your Lordſhip has dene 


all that lys in your Power for the Ad- 
vancement of Religion, and the Fault 
will be in us, if we do not improve 
thoſe Opportunities, which are - given 
us, and alcho the Happineſs of a Na- 
tiom dos depend, in a great Meaſure, 
upon the Religion and Goodneſs of it, 
yet Your Lordſhip has not ſtopt here, 
but Extended Your Care and Regard, 
under the Auſpicious Influences of Her 
Sacred MajESs TV, to evety other Branch 
of this Nation's Intereſt, both in the En- 
couraging of Trade, by the Proſpect of 
a Laſting and Honourable Peace, and by 


opening a New Commerce to our Fleets, 


and in Securing and Vindicating the Li- 
berty and 1 of the Subject, by 
Aſcertaining the Juſt Prerogative of the 


Prince. 


| When I reflect upon this, and che 


whole Condu Your Lordſhip's Mi- 
niſtry, together with that Countenance 
and Favour, which you ſhew to all Kinds 


of Learning, and, in a more particular 
Manner 


* 
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Manner, to the Univerſities, the Great 
Nurſeries and Fountains of it, one of 
which Your Lordſhip has adopted into 
your own Titles, I am forcibly carry d 
into an Admiration of thoſe Immenſe 
Abilicies and that Univerfal and Com- 
prehenſive Genius of Your Lordihip, 
which ſeems to be the Chf Human 
Security, next to that of Her s 
Life, of the Britiſʒ Church and Nation, 
and when I farther conſider the Surpriz- 
ing Revolution made in this Kingdom, 
in Favour of Your Lordſhip, and the Im- 
minent Hazards to which Your Life has 
been more than once Expos'd, in the 
Defence of Your Religion and Your 
Country, from which Y ou have been 
as Wonderfully Deliver'd, as I cannot 
but Believe Job to be Rais d by the 
Providence of AL MIGHTY GOD for 
he support and Patronage of our moſt 
Holy Faith, againſt the Inſults of the 
- I ſeveral Arheifts, Deiſte, Socinians, and, 
II may now ſay, Arrians, of our Age, 
e s well as for the Safeguard and Pro- 
s tection of our Civil Rights and Im- 
r. munities, in Oppoſition to thoſe, who 


- would 
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- would Sacrifice both to cheir own Sini- 


ſter and Ambitious Deſigns, fo Your 
Lordſhip will be aſſur d, t under his 
Senſe of Your High Arg and Me- 


rits, I do, with all Submiſſion, beg the 
Favour and Honour, to Subſcribe My 
Self with the utmoſt Deference, Vene 
radon, any Eſteem, hn 41.1 NAW 
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YOUR LORDSHIPs 


Moft Obedieut, and Moſt 1 


Humble Servant, 


ROBERT GREEN. 
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15 not much to hg wonder d, the' - 


it is extremely to be lamented, that 
e 
ver ſally ſpread and diſſ us d thro" at parts of © 
4 Nation, which bas been hitherto on 725 | 
contrary. ſo remarkably famous for its pri- 
mitive Leal and Piety; ſince Philoſophy; 
that great Inſtructor of our Reaſon, and 
the ſole. Foundation and Source of all our 
Natural Knowledge, has been of late too care- 
leſly refign'd into the hands of thoſe, who 
have apparently writ with a Prejudice to 
Religion, becauſe there axe ſome whoſe Ve- 
nerable and Illuſtrious Profeſſion it is to in- 
culcate and teach it to the World. © 
$. 2. F therefore we endeavour to reſcue 
this Noble and Divine Science out of the 
Cuardianſbip and Patronage of ſuch corrupt 
Invaders of its Innocence and Simplicity, 
who, inſtead of purſuing Truth without any 
braſs, reaſon with Inveteracy and Deſign, 
we hope wwe ſpall 2 an Office not un- 
\ 8 «cceprable to Religion, whilſt we at the 
ſame time evidence the Weakneſs and Ab- 
ſurdity of their Principles who oppoſe it. 
F. 3. We would not, however, be here 
thought to chorge all thoſe with an Inten- 
tio of Introducing 4 Licentiouſneſs of 
) | | A 2 8 Thought, 
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| Thought, under the Modern Term of Free. 
thinking, whoſe ene, in Philoſophy we 
have not been able to aſſent to: Sir Iſaac 
Newton, Mr. Halley, Mr. Raphſon, and 
the other Excellent Writers of the Ages art 
Names too known and celebrated to ly un. 
der a Reproach, ſo affronting and derugato. 
ry to their Reaſon; theſe are not the Per. 
ſons we mean, for whoſe Learning and Me. 
rits we muſt here profeſs the moſt entire Ve. 
neration, however, we have been oblig'd 1. 
depart from their Sentiments and Apprehen- 
ſions of Nature, in obedience to a juſt, and as 
we hope, an impartial Inquiry into it: Thy 
Gentlemen we deſign are of a much lower 
Claſs, Mr. Hobs Mr. Lock, and Spinoza, 
who, if the Philoſophy we have taken upon 
us to confute, is falſe, will be found to have 
offer d very little to the World that 1 
true, and to have carryd it with too great 
and aſſuming an Air, in the Confidence of 
Principles, which they did not underſtand. 
F. 4. That theſe Men were fond, noi. 
withſtanding, of a Philoſophy, the Reaſon- 
ableneſs of whoſe Suppoſitions they could 
not make out, and only took for granted, ut 
do not admire; ſince they, at leaſt, ſaw tht 
Conſequences of them, namely, the Subver- 
ſion and Ruine of Religion in general, and 
' the eſtabliſhing Deiſm, or worſe , whith 
they wanted, in Afﬀront and Contradictim 
fo tt, © , 
S. 5. They very well knew what Succeſs 
Democritus and Epicurus had met with 
| effort 
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before them, in poiſoning and corrupting the . 
rinciples and Movals. 7 thoſe ru _ 
reſpin 2 of Athens and Rome, from 
hke Imaginary Bea, of Atoms, gra? 
their various actings, and interfrrings with 
each other; and tho 7 the Corpuſcular Hy- 
pot heſis was as unaccountable, and they 
als as little comprehend the Nature and 
Conſtitution of its Particles, as they could 
thoſe of the Epicurean, they were yet cer. 
tain, that both the one and the other, had 
the ſame tendency to Atheiſm, whoſe Cauſe 
they had eſpous'd, and conſequently the beſt 
ſuited of any other Philoſophy, to the Pur- 
poſes they had in view of brings a Con- 
tempt upon every thing that was HITHOUS 
and Sacred. 
§. 6. Nor was ſuch 4 Syſtem, Ae 
abſurd in its Contrivance, in an Age aban- 
aon d to all the Enormities of a Frofligate 
and Licentious Living, unlikely to meet 
with too general a Reception; 'for where 
Men have once made their Actions bad e- 
nough to need, they ſeldom want either Ar- 
guments or Inclinations to embrace an ill 
Philoſophy : It is not therefore any ways 
ſurprizing , that the Corpuſcular Account 
of Nature ſhould be avow'd and contended 
for by ſuch Patrons, who make their En- 
miy to Religion and Virtue, not their Afe 
fettion to Truth, the Cauſe and Principle 
of their Reſearches. / 
F$ 7. On the other hand, that Men of Sa- 
gatity and Learning, of the ut moſi Prohity 
a 3 and 


_, renornce our Reaſon; that as they have 
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and Gooaneſs, and the greateſt and moſt ex- 
_ alted Genihs's of their Times, ſhould fall in 
with the ſame Notions, can be no other ways 
explain'd, than from their being unwar! 
led into them, by the Authority and Impre/- 
ſions of thoſe who writ before them, and 
not being at Leiſure, from their abſtruſer 
Speculations, to examine into the more ob- 
vious Doctrines of Philoſophy, tho indeed 
the moſt neceſſary and fundamental to it. 
FS. 8. If therefore we have diſſented from 
any of this Complexion, Men who are truly 
valuable, and deſerve the Reputation and 
Applauſe they have acquir d, we deſire it 
may be our Apology with them, that we are 
fenſibly affected, we cannot profeſs our ſelves 
of their Opinion, unleſs we are willing to 


calmly and impartially made nfe of thoſe 
Faculties, with which God Almighty bat 
endow'd them, in order to find out, as fat 
as poſſible, the wonderful Effects of Na- 
ture, and the Cauſes of them, ſo we cannot 
but think, we are entitled to the ſame Li- 
berlſy, whilſt we employ it with no other 
Deſign; and that if we have been ſo happy 
as to put Philoſophy upon its true Baſis, we 
ought rather to expect the Thanks than 
be any ways apprehenſive of the Reſent- 
ments of thoſe, whoſe Errors it ſhall be our 
Mzisfortune to meet in the purſuit of ſo juſt 
an End. | 3 

S. 9. Me are yet afraid that thoſe, whoſe 
particular Province it is to aſſert Religion, 
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and be have form'd their Arguments for 
it, and. the Being and Mtiributes of ” 
mighty God upon the Cor em, 
would think we deſtroy Religion, when we 
cannot #tquieſce in thi DotFrine they pro- 
poſe, To theſe Perſons therefore; who re- 
[oboe their Divinity into their Reaſon, ue 
are oblig'd ta ſay, That we have as great 
7 7 as 70 s © Re 7 they can 
be ſappos'd to profeſs, and if they are po- 
. Nane or embrace no a e- 
nunſtrat ions of it, and of an All. wiſe and 
Super. intending Being, than what they 
Themſelves have contriv'd upon Principles 
that are falſe, they will not take it amiſs, 
if on the contrary we are certain, and de- 
ermin d to prove the ſame Important Points, 
upon Principles that are true. 
F. 10. What we have therefore farther 
to add in this Preface, is, the Method which 
we intend in our preſent Philoſophy, and 
the Reaſon of our communicating it to the 
7": FP: | | 
Firſt, fs to our Method, we ſhall firſt 
ſbew, the Unreaſonablentſs and Abſurdity 
of the greateſt part of that Philoſophy, 
which has been hitherto Receiv'd under the 
Name 'of The Corpuſcular, which, as it 
mixes it ſelf with all that has been yet ex- 
tant in that Science, if it is not true, gives 
4 like Impreſſion of Error, and Falfty to 
the Whole. © | WE: 
Second, We ſpall from thence proceed ta 
examine into the preſem Opticks, and Diop- 
a 4 tricks, 


24d Attraction, of Elaſticity, of Reflection 
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tricks, and particularly Mr. Molineux's, as 
alſo into the Forces alledg'd in Mechanicks 
to explain Nature, and conſider how far, 
and in what Senſe they are. ſeruiceable to 
that End, under which Head we ſball com-. 
prehend the Laws of Motion, Gravitation, 


and Nefradi ion, 45 Hydroftaticks, the Af. 
fections of the Barometer, the Loadſtone, 
the Flux and Reflux of the Sea, and the 
Revolutions of the Heavenly Bodies. 
Third, After à particular Examination 
into each of theſe, we ſhall lay down thoſe 
Principles, upon which alone we think it is 
poſſible for Nature to be explain d; which we 
ſhall. endeavour to do in ihat manner, that ſa 
Noble and Snblime a Science may no longer 
appear to be only a Handſome and Mell. con- 
triu'd Romance, as it has been till this time 
deſeruedly thought by the Wiſeſt and moſt ju- 
dicious Men, but @ Study ſuitable.to, and 
highly becoming 4 Rational Being, not 4 
Sport of Gayety-and Wit, but an Entertain- 
ment adapted to ihe maſt Solemm and Se. 
rious Exerciſes of our Mine. 
Fourth, In order to this, wwe ſhall firſt de- 
monſirate what real Solidity, Extenſion, and 
the ſeveral other Primary Aﬀettions of 
Matter art, and from what Principles they 
are deriv'd, how they are joyn'd and con- 
vected together, by an 240 oluble Depen- 
dance upon each other in one Subſtance, that 
is, what the Subſtratum or Original Eſ- 
ſence of Matter is, and from which 151. 
7 Wah t Cf SORT - 


/ 9 do neceſſarily reſult, which are 

d to be in à peculiar manner. eſſential to 
t; and in treating of theſe, we ſhall. evince 
the incompetenty of the preſent Mathems- 
ict to furniſh ut with any juſt or adequate 
Waſonings upon Nature, and the Neceſſity 


cience, which we have in ſome part ex- 

plain d in the Geometry of Solids annex d 

othis Philoſophy, and from which we have 

been Jong ſince afſurd, that the Square of 
he Circle is not impoſſible. © %s 
Fifth, Ve fball afterwards demonſtrate, 

rom the ſame Eſſence of Matter, how all 
he other Properties 7. it, which are nam 
ucidental are deduc d from it, as Hardneſs, 

luidity, and Softneſs, Heat and Cold, 74ſt, 
Smell, Sound, Light, Colours, Motion, At- 
traction, Gravitation, Elaſticity, Ebulli- 
tin upon the Mixture of an Acid and At- 
alt, Chryſtallization, Coagulation, and the 
other Operations and | ects in Chymiſiry, 
the Mechanical Pawers, the true — of 
Opticks, and whatever elſe concerns the 
Active part in Philo po and under each 
Head endeavour. to ſolve the Phenomenons 
which belong ta it. 

Sixth, From thence it will be neceſſary. to 
roceed, and inquire into the Formation and 
Contextures of Badies, the Canſes of Ve- 
relation, and the Conſtitution of Plants, 
ow the Orbits of the Planets alſo are pre- 
"V's, and what is the real Cauſe of their 

N 
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here is of ſome new Principles in that © 
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Seventh, We ought likewiſe, in a Tru 
Method of Philofophy, to inguire into the 
Nature and Temper of a Human Bo, 
what Laws of Motion are obſervd in it, 

how its Oeconomy is preſer u d, and by what 
Means it is diſturb d, and diſorder d, ai 
the Ways and Methods to be us'd to reſtom 
it ; and fince this cannot be known without Ml. 
conſidering the Natare of the Mind, an 
more eſpecially, ſince Religion and Morality 
are in a particular manner concern d in {if 
abſtruſe a Science, ; 
Eighth, Me are to fhew the firſt Principle 

of the Mind, and from thence, as before it 
Bodies, deduce its eſſential Properties and A, 
fections, as Perception, Remembring, Fuat- 
mg, Willing, &. how they depend 2 


each other, and are naturally deri d from 
the Original Eſſence to which they belong. 

Ninth, The next Inquiry will Natural 
be, hew all the Accidental Qualities of tb 
Mind may ariſe from ſuch an Explanation, ll 
as the ſeveral Paſſions of Courage, or Fear, 
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of Love, or Hatred, of Deſpondency, ani 
Dejeftion of Spirit, or Haaghtineſs, and 
Inſolence, of Anger, Revenge, and Illna. - 
ture, or Mildneſs, Clemency and Compaſ- 
ſion; all theſe in a true Philoſophy, are . 
be accounted for, and which is the great 
Problem of all, how theſe Properties and 
Aﬀettions of the Mind, and the Mind, 
ſelf; are compatible with, or can be wnittd il | 
to Matter. We are alſo, in a true Philoſ6- 


Ph, to explain what the Difference is be. 
fu 
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twixt that Faculty of Thinking, which js 
evident in Brutes, in an inferior fenſe; and 
that which we experience in our own Minds. 

Tenth, Having confider'd the Nature of 
the Mind, and from what Principle it owes 
its Being, as well as that of Body before, 
we are then to examine from a Contempla- 
tion of all Nature, what the Properties of 
4 Suptriour and Creating Exiſtence are, from 
whom this Exquiſite Order of Things is de- 
rivd, and from a Compariſon of the whole 
, tate and compute our true Notions and 
pi Apprehenſfions of 4 Natural Morality and 
11 Religion, the Duty we owe to the Sove- 
„en Lo RD of ibis Great Univerſe, and 
4. the Obligations which ly upon us in relation 
n to each other, which is the ſum of Religion, 
and which, as by thoſe General Reflections 
„ ve have made upon the ſeveral Heads of 
1 Philoſophy we haue nam d, we rannot con- 

clade to be any other, in ſome meaſure and 
"Wh degree, than that Excellent Chriſtianity we 
45 profeſs and own; Nature being one Reve- 
1 lation to us of the Almighty Faftice and 
1 Goodneſs, and our Redemption a ſecond, 
4. dich gives us the ſame Impreſſions of the 
/-M D+ 1 TY, which Nature do's, namely, that 
% Heis Beneficent and uſt; but then this 
WH Notion of Him is rais'd and exalted to that 
ul i Excellence and Perfection, by the Chriſtian 
„Kellgion, to which the beſt Philoſophy could 

ne ver arrive. 

We dare not promiſe our ſelves that Hæ- 
„% of a foort and tranſient a Life, as ws 
| - (24S able 
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able to go thro' this whole Syſtem, it «will 
require more perhaps than ſeveral Lives to 
perform it; we ſhall yet proceed in it as far 

as our own infirm Conſtitution, and our other 
neceſſary Avocations will allow us to do, 

. and endeavour to lay down ſuch Principles, 
which may be eaſily carry d thro all the 
Parts of Philoſophy wwe have nam d, and 
leave the reſt to the Divine Providence and 


Appointment. 

F. 11. We muſt here take Notice, that 

in this Method of Philoſophy, which we 

have propos d, we mention'd the 7 of 

theCircle's Square, of which, as we have long 
ago been convinc d, and have ſubjoyn'd ſome 

of our Reaſons for it in our Geometry of 

| Solids or of Matter, we ſhall at preſent ask, 
Whether the Parabola is not ſquar d, and 

yet, Whether the Proportion is known be- 
twixt its Curve and the Diameter of it? if 

not, as all the Mathematicks we have ſeen 

do acknowledge; if the Proportion is not 

aſſerted betwixt the Parabolick Curve and 

its Diameter, and notwithſtanding this, it 

15 _— that the Square of the Para- 

bola has been long ſince diſcover d, let any 

one aſſign a Reaſon why, becauſe the Pro- 
portion betwixt the Diameter and its Circle 
is not found, or cannot be, therefore tht 
Circle is impoſſible to be ſquar d; ſince the 
Chief Methods, which have been hither- 
to enter'd into to accompliſh it, have been 
in the laſt reſult agreeable to that which 


Archimedes fir? propos'd of finding Few 
4- 
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Ratio betwixt the Diameter and the Circum- 
ference, whereas the Excellent Mr, Raphſon 
hasprov'd ſuch an Inveſtigation to be impoſ- 
ſible, by the Surd Roots, which continually 
increaſe, and grow more perplex'd the nearer 
the Chord approaches to the Arch, fowhich it 
is drawn ; thus if t is ſuppos'd to be the 
Radius, the fide of a Square inſtrib'd in a 
Circle, will be equal to Va rr, of an Ofta- 
gone, to L i of 4 16 lin d Figure, 
4% Virr- Ver- ＋ Hirrre cc. from whence 
he concludes, that the Circumference of the 
Circle is, perhaps, infinitely incommenſurable 
with the Radius of it ; and indeed it ſeems 
to be as evident, that we can never come 
to the Proportion betwixt the Diameter 
and the Circle this way, as it is, by Prop. 
2, Elem, 3*. of Euclid, that the Subtenſe, 
let it be as ſmall as it will, can never 
be commenſurate to its Arch; that is, there 
is 10 part of any Right Line which can 
ever meaſure a Curve; which is manifeſt 
fromthe Nature of a Curve, and a Streight 
Line drawn betwixt the ſame points, ſince 
they will always be diſtinct from each other, 
ſo long as they preſerve the e „ un- 


der chich they are ſuppos d to be examin d; 


F the Subtenſe is diminiſb d. till it becomes 
no longer ſo, but falls in with the Curve 
it ſelf, and is a point of it, we are left as 
much in the Dark, as to the Nature of the 
Curve, as if we had never made the Com- 
pariſon betuixt its Archs and its Subten- 
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ſes, and had ouly conjder'd the Curry j 
ſelf, without any ſuch fireight Lines inſerit 
in it ; beſides it is very well known, that 
from Prop. 13. Elem. 6. of ku- 
clid, d b is a middle proportio- 
nal betwixt a b aud be, and { 

conſequently if b approaches 
infinitely near towards a, a by 

or, which is the ſame, a, will "MI 

be an infinitely ſmall part of the Diameter Wi 
ac, and multiply d into it will be equal to 
ad; on the other hand, according to the 
Doctrine of Subtenſes, let the Diameter gi 
be mov'd parallel to it ſelf, ſo as at length 
to ſubtend, by an infinitely ſmall portion of 
it, an infimtely ſmall Arch in de, or a, 
in this Caſe, either the Subtenſe in a is e. 
qual to the Arch in a, or not; if it is not, 
an infinitely ſmall Subteuſe is not the ſame, 
as an infinitely ſmall Arch, and therefore 
the one cannot be expreſs'd by the other, 
nor the Circumference, by a Polygone of an 
infinite number of ſides, if it is, ſince ad" in 
ſuch @ Circumſtance will be equal to 4 4, 
a X ac will be equal to 4 ad, or 4 a equal 
to ac, that is, à of an infinitely ſmall part 
of the Circumference will be equal to the 
whole Diameter, or one point in it equal to 
4 Diameters of the Circle: Laſthy, in the 
confeſs d Generation of a Circle, it is in evt- 
ry point compounded of a Tangent and a Cen- 
tripetal Direction, and therefore any point 
7 it can be as little repreſented by a ſtrait 
ine, as a compound Direction can be ex. 
preſs 
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» WW rels'd by a ſimple . fram whence, and from 
l 115 * which will be too tedious 


he to enumerate, it ſeems to be evident, 
that a curve Line is as incapable of being 
ampar d with @ ſtrait, as 4 Point with a 
Line, or 4 Line with 4 Super pcies, or that 
with a Solid, and conſequently, that all the 
Polygones inſcrib d, and circumſcrib d to a 
Circle, can have no manner of relation to 
it, ſo as to confine the Dimenſions of it 
within the Limits they ſball preſcribe; and 


he Ml for the ſame Reaſon, as the Square of the 
Circle ſeems to be impoſſible in ſuch a way 


of proceeding, ſo if it is faund upon other 
of Principles, 3s 2 Ane it —.— be · exa- 
2 ind by theſe, and on the contrary, that 
e- {Mite Proportion betwixt the Diameter and 
Circumference will not reſult from aſcer- 
taining the Ratio betwixt the Circle and 
the Square, fence the contents of the Cirele, 
divided by the 4“ part of the Diameter, is not 
— to the Circumference, unleſs upon the 
uppoſition of its being compos'd of an inji- 
mite number of the ſides of 4 Polygone, 
whereas we cannot acquieſce in any De- 
monſtrations, which affirm the Circumference 
expreſſible by ſtrait Lines, be their portions 
as ſmall, and their number as great, as it is 
poſuble for us to imagine them: Moreover, 
it ſeems to be manifeſt, that there is no con- 
Wxion betwixt the ſquaring of any Figure, 
md the finding the Ratio of its Lines, 
which determine it; thus tho the Triangle 
half of the Square which it divides, 2 

the 
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the Diagonal of the Square is incommm 
ſurable with the ſide 4 it; and in gener, 
the Compariſon of durfaces muſt proceed 
on a different Reaſoning from that o 
Lines; becauſe where two Surfaces ar 
conſider d, the fame number of points is ſu. 
posd in Lines, which in their relation ty 
each other, are imagin d to have no commn 
meaſure, as in the Inſtance before alleds't, 

| of the Diagonal and ſide of a Square. 
me ſhall not, however, enter into the(t 
Points now, ſmce we intend to referve then 
for our Diſcourſe upon real Extenſion, and 
the Geometry of Solids or of Matter, affix'l 
to the preſent Philoſophy. This Problem, 
yet brings tomy Thoughts that other Famous 
one amongſt the Grammarians, in Virgil. 
3* Eclogue, for a Solution of which ſont 
have gone as far as Hgypt and Athiopu, 
and think that the Tres Ulnas reſped? « 
Mell in Syene, others to Sicily, and inter. 
terpret it of the Cave there, from whentt 
Proſerpina was raviſh'd by Pluto; a thin 
fort will have it refer to Ajax's Shield 
which was of thoſe Dimenſions, and ha 
the Portraicture of the Heavens deſcribi 
upon it, &c. On the other hand, the Flores 
Inſcripti, are ſaid to be the Hyacinth, int 
which the Boy of that Name, and Aja 
_ afterwards was transform'd ; or eiſe, a ctr 
tain piece of Money, which had the E Nies 
of Auguſtus on one ſide, and a Flower on 
the reverſe; whereas both by the Nalum 


and Deſign of that Eclogue, and the Cu. 
trouver 
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troverſy maintain d betwixt the two Shep- 
herds, which was concerning Subjects 
hich preſented themſelves immediately to 
heir fight, and by the Reply, which was al- 
ways adapted to what went before, it ſeems 
plain, that the former was only 4 Lake of 
Water, which lay under the Shepherd's view : 
when he propos'd this Problem, which the 
other ſhews he underſtood, by pointing him to a 
Lawrel and its Leaves or Flowers, that grew 
by it, and which was writ or inſcrib d upon 
their Coins, and with which the Names and 
Mies of their Great Men were adorn d; we 
ply mention this, at leaſt, as a more probable 
(ccount than what has been hitherto given of 
hat paſſage, and at the ſame time to ſhew how 
ot we are to labour in difficulties, which we 
make more learned indeed by our Inquiries, 
nd that is all; when if we attempted them 
in the ſimpleſt and moſt Natural way the 
whole perplexity would ſoon vaniſh; and 
ins appears to be the Caſe of the preſent 
"roblem amongſt Mathematicians, which is 
ather made more intricate and entangled, 
by the ſubtleties rais d upon it of Infinite 
Approximations, than any ways clear'd or 
explain d by them; and ſuch we take to be 
the Caſe of Mr. Halley's Quadrature in Mr. 
vicrwin's Mathematichs. 

Onthe other hand, the Method we proceed 
gies i" n Je 8 the Circle, is no other than 
D hich the Excellent and Incompa- 
ur: Ne Dr. Wallis has usd in ſquaring the 
on- Ferabola, that is, by conſidering the _ 
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and Superficies of each, without inquiri 
into 4 4 1 the Lines which terms 
nate them ; and according to this procedure, 
(which, whether Accurate and Juſt, ue ſhall, 
at the end of this Philoſophy, ſubmit to the 
Senſe and Fudgment of the Learned World, ) 
we are at preſent as fully convinc 
from the way of Reaſoning made uſe of in 
the Arithmetick of Infinites, that the 
Circle is to the Square circumſcrib'd as 4to 
5, as that the Parabola is to its Square, as 
2 70 3. | 
C. 5 e have therefore little more to 
offer in this Preface, unleſs to let the World 
know the Reaſon of our appearing in tt 4- 
gainſt the preſent Philoſophy, which is only 
this, That we find too many of thaſe, whi 
make any pretences to the Study of Nature, 
ready, or, at leaſt, in ſome degree, pre. 
pard to revolt from their maſt Holy and 
moſt Divine Religion, upon thoſe Princi- 
ples, which are its moſt Abſurd and Irra- 
tional that can poſſibly be concetv'd, as thoſe 
of the Corpuſcular Syſtem, I hope we haut 

prov'd and demonſtrated tu be. 

$.13. 1f yet we have not done that, ue 
are very well ſatisfy'd, that there can be 10 
true _—_ upon Nature, excepting in tht 
Method we have lay d down, that is, by conſi- 
dering it in the ſeveral Parts and Diſtincti- 
ons of it, which we have mention'd, and 
making one conſiſtent Syſtem of the l hole; 
for it 1s not ſufficient to give a Solution of 
this or the other Phanomenon (as the __ 
| Vu 
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ow or the e or the Refractious of 


Light thro different Mediums) independent 


all others, theſe are only Pretty Exerciſes 


, Wit and Fancy; whereas a true Ac 
ent of Nature, ought to be agreeable 
) n every part to that Univerſal B E- 
WEE which is endeavourd to be explain d 
e It. 


§. 14. And yet if we obſerve the way of 
Reaſoning in uſe amongſt the preſent Phi- 
oſophers, we ſhall find ſome of em taking 
ne part of Nature, and others a different, 
nd if upon their particular Suppoſitions and 
lypotheſes, they can ſolve thoſe Phænome- 
ons they chuſe to contemplate, it is thought, 
vithout having a reſpect to any thing elſe, 
hat their Solutions are true, tho the ſame 
ppoſitions are not, perhaps, capable of 
ccounting for any other Appearances we 

an Name. | 
$.15. A True and Impartial Conſidera- 
ion of this, obliges me to reflect with a 
uft Indignation, and Contempt on the Pre- 
umption of thoſe Men, who before they 
pave gone one ſtep in this Method, which 


po e ought to uſe in a real Philoſophy, and 
he etthout which it uill be impoſſible to diſ- 
11 ourſe rationally, and with conſiſtency upon 
7; Natur e, ao yet ſet up for Adepti in that 
ce, upon the falſe and lazy Reputation 


ff being, as they call themſelves, Lovers 
Truth, Which is only another Name for 
heir Inſolence to Religion, and their bold 
fronts of every thing that is virtuous and 
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good. Theſe have not Application nor Saga 
city enough to go through the ſeveral Mi 
zes and Labyrmths of Nature, and expli 
| Cate the Difficulties they ſhall meet with | 
a laborious Search, which ſhould be previ 
to their Inquiries into the more comple 
Rules of Morality, and yet for all this, th 
think themſelues without any true Knoy 
ledge in Natural Philoſophy, capable « 

4 very ſolidly and ſubſtantially ij 
on Natural Religion; tho the laſt, accord 
ing to the Method we have recounted, ii 
nor can be, no other than the reſult au 
conſequence of the former. 

F. : 6. 44 —_— likewiſe but, in ſom 
meaſure, blame thoſe Divines in our preſen 
Age, who are too fond of what they cd 
Rational, who put too great a ſtreſs upn 
their Reaſonings from Nature, when || 
little of it is underſtood by us; for we di 
be bold to ſay, that thoſe Arguments, whill 
Chriſtianityifurniſbes us with, for the Trul 
of Religion, and which we have explain 
in our Demonſtration of the Divinity of # 
are more certain and concluſive, than a 
that are ſupply'd to us from the pref | 
Philoſophy, tho they have the Nan 
likewiſe of Demonſtrations affixt to then 
or rather we may affirm, there is no Com” 
pariſon betwixt them; we (hall only fartht 
wiſh that what we either now publiſh 4 
afterwards ſhall, may be to the ſervice 0 
Religion, and the unprejudic'd Reaſon 0 


Mankind, either of which good ends, hy 
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all be _— of attaining in any degree, 
we ſhall think our pains abundantly compen- 
ated with the pleaſure and ſatisfaction we 
hall receive from it. 
| §. 17. Smce the writing of what fore- 
Woes, I muſt add my grateful. Acknowledg- 
ts to the Reverend and Worthy the 
after of this College, and to thoſe ſeve- 
ral Members of it, by whoſe Kindneſs and 
Good-will to me, I have had the Happineſs 
to be plac d in ſo Learned a Society, whoſe 
xtraordinary Favours to me, by which I 
ave been encourag'd in the purſuit of my 
Philoſophick Studies, require this publick 
eſtimony of my moſt ſmcere and thankful 


Reſentments of them. 

Nor can I omit to profeſs that intimate 
nue which ] have of the Obligations laid 
Won me by this whole Univerſity, who by 
their Subſcriptions to the preſent Philoſo- 
by, have ſhewn they are not to be guided 
by the Authority of Names, but are will- 
ing to embrace Reaſon, from what Hand 
oever it comes. 

Tis alſo with the utmoſ} pleaſure and 
atisfattion, with which I recolleft the 
kind and ready Aſſiſtance afforded me, in 
the Tranſcribing of theſe Papers, from 
my Deareſt and moſt Exccllent Pupils 
Henry Palmer, and George Newſome, 
Batchelors of Art, both lately elected una- 
nmorſly into this Society, in reward of 
their uncommon Merits, Piety and Learn- 
mg, and hoſe good Offices ro me in the 
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particular above-mention'd, I deſire it ma) 
be allow'd me, to take this Opportunity of 
profeſſing to the Warld. iy 
F. is I muſt laſtly advertiſe my Reader, 
that after I had printed off the moſt of this 
- Philoſophy, namely, the Firſt part of it, and 
Tus or Three Chapters of the Second, which 
concern Light and Colours, I was inform 
there was a Book publiſhd in Holland, 
which ſeem'd to aſſert the ſame Principles, 
but any one who compares both, tho" we 4. 
Cree in a Flenum, according to Chap. 4, 5,5 
Part 1. and that Body or Matter cannot it 
confind to a Trine, or a Triple Dimenſion 
according to g. I. Chap. 4. Part 1.and the Geo- 
metry of Solids or of Matter, ſubjoyn d to thi 
Philoſophy, will eaſily perceive, that theſ: 
Principles are different from thoſe above: 
nam d, and that there is no Analogy bt 
rwixt them; for as the preſent Philoſophy 
is level d againſt the Corpuſcular in general 
ſo as that Author ſpends à great deal of 
pams in explaining the 'igures, S$cituation 
and Order of the parts of Natural Bodies, 
zt 1s evident we entirely diſſent from hin, 
whilſt we affirm, that the Diviſibility, Parts 
or Contextures of Bodies, are of no Impor- 
tance to the Solutions of any Phenomenon 
in Nature. | | | 
To conclude, if any thing, in this Phi 
loſophy, ſhall be found in the leaſt to inter- 
fere with our moſt Holy and Chriſtian Rt 
Ugion, 1 ſhall be the firſt Perſon ready 10 
blot it out, and eraze it from the preſent 
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Syſtem, there being no Rutional Science, 
nor any Natural Religion which has the like 
Evidences, which Revelation has, and na- 
thing in the whote World, which could fo 
effettually contribute to the real Happineſs 
and Advantage of Mankind, both in this 
Life and a better, as that Divine Inſtitu- 
tion and Oeconomy, which is derivd from 
it. And as to any Errors or Miſtakes, in 
reſpect of Reaſon, it cannot be expefed we 
ſhould be entirely free from them, who are 
oblig d to proceed in a different Method 
from that which any Philoſophers have 
done, and therefore are depriv'd of thoſe Aſ- 


fiſtances from others, which might be ſome 


kind of Direction to us in our Inquiries : 
We yet perſwade our ſelves, our Failures, in 
this point, are not ſo groſs and numerous, as 
thoſe which are every where obvious in the 
preſent Hypotheſes of Nature; and if we 
have been incautiouſſy carry d into any undue 


' Concluſions, we hope they will be excus'd 


to that ſmcere Aﬀettion for Truth, both in 
Philoſophy and Religion, which has princi- 
pally Animated us in this whole Undertak- 
77 which has the abſolute poſſeſſion of our 
Thoughts and Aims,. and which we ſhall 
cheriſh and purſue to the Laſt Breath of 
our Life. | | 
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Booxrk I. 
CHAP, L 


Concerning the Exiſtence and Truth gf 


our Facultics, and our Reaſonings from 
them. 


$.1 THE firſt thing to be conſider d in Philoſophy, 
is, Whether there be any real Exiſtence in 
the World, or not. © 
§. 2. What ſort of Doubting Sceptical and Unrea- 
ſonable. 5 5 
C. 3. How far we may doubt of every I hing. 
§. 4. In what Senſe of Doubting we ſuppoſe that no- 
' thing is abſolutely known to us. 
F. 5. Whether all we ſee is not mere Imagination. 
$.6. The way to prove External Beings not to be the 
Creatures of our Imaginations. IE | 
g. 7. Our own Perceptions are firſt to be examin'd, 
which till they are, we doubt of em. 3 
. 8. The Reaſon why wwe may be certain we Perceivt 
' and Think, | 
$. 9. Obj. of our Perception being a Dream, anſiver d. 
§. 10. 7hoſe who argue againſt the Truth of our Ber- 
ceptions, ſuppoſe what they endeavour to confute, 
g. 11. Oby. from our being often deceiv'd in the plaineſi 
Matters, anſwer'd ; = our Errors do not proceed 
from our Perceptions, but our want of Fudgment. 
$.12. We do not make a Judgment of our Perceptions 
is the true Senſe of that Ward ; or if we do, it it 
mfallible, | ri Eaſel 
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6.13. All the Faculties of the Mind are equally cer- 
tain with Perception, ſince the Faculties of the Mind 
are. inferr'd from its actual Operations, and thoſe 

ations are our Perceptions themſelves. 

5. 14. The confidering of the Faculties of the Mind as 
diſtintt Beings in it, an occaſion of Error. 

(. 15. As our Faculties exiſt, and are true in that re- 
ſpect, ſo are they. likewiſe infallible and certain in 
their Concluſions, where due care is us'd. 

9. 16. A Demonſtration of an Almighty Being ought 
to be concluded from a juſt Contemplation of all Na- 
ture, rather than a partial one of our own Exiſtence. 


CHAP. IL 


Concerning the Reality and Exiſtence of 
an External Nature. 


9. 1. Rath, without any reſpect to the Opinions or 
Authority of others, ought to be entirely pur- 
Fahne. 

9. 2. The Exiſtence of Things without us, not neceſſary 
to prove that this World exiſts. 

9. 3. Our Reaſonings in Philoſophy not Chimerical, al- 
though nothing ſhou'd be ſuppos d to exiſt without us. 

9.4. The two laſt Sections are argu'd upon the worſt 

Suppoſitions the Scepticks can make. | 

9. 5. No Reaſon to doubt of an External Being, becauſe 
the Perception of Diſtance, cannot be produc d by the 
Mind alone, ſince it do's not any way infer it. 

5.6. A Perception of Diſtance not produc d by the Mind 

alone,becauſe it is variable in different Circumſtances 

where the Mind continues the ſame. 

9.7. The Problem of the Globe and Cube, an1 that 
there is no Connection betwixt Perceptions of different 
Senſes, 

9. 8. A Perception of Diſtance not from the Mind alone, 
unleſs ſome Diſtance can be produc d from none at all. 

q. 9. Ha Perception of Diſtance can be produc d by the 
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| Mind alomes there is the ſame Reaſon to affirm thy 


; Colowrs A | 3 
10. A Perception of Diſfauce prodac d in om Mini; 
from our Organs of Feeling, as well as Colour, meli 
and T afts, from our other Senſes, independent of th 
Mind. =S 
$. 11. Our Perceptions of Diſtance by our Feeling, ile 
Foundation of or Knowledge in the abſtruſc| 
parts of Learning. ami . 
F. 12. The Argument purſu'd of a Perception of D. 
tance being produc d in our Minds, from our Organ; 
Feeking. : * 
ö. — 1 be Mind do's not conſiſt in a Perception of Quas 
tity, but in a Quantity of Perception. 
$.14. Obj. That we have ſuppos d all along what ſbonli i 
have been prov'd, anſwer'd. 
§. 15. The Mind muſt be confider'd as a thinking or ex · Ml 
tended Being, neither of which will produce Diſtance, i { 
and therefore is a Being perceptive of External O. 
ets. 
C. — A manifeſt Diſtinction betwixt owr Perception 
from the Mind, and from External Objects where 
; the = 9 1 are of the ſame Kin. 
« 17. The Difference in our Perceptions from Aemory, 
and things which are ſuppos d 5 exif Without us, 41 
Argument that they really do. & 
§. 18. Another Argument for External Beings, is that ( 
the Mind conſider d in it ſelf, can only furniſh us with 
one * at once, whereas it is experienc d that 
it is capable of ſeveral Impreſſions in the ſame Inſtan Wl © 
„f Time. | 
8. 19, Our Conſciouſneſs that we perceive ſomething di 
| fiintt from us, as much an Argument, that there i 
| ſomething exiſts agreeable to So Conſcionſneſs, a 
eur bring conſcious of our own Exiſtence is a Proif 
of it. 
g. 20. The References which the Mind makes in its Sen- | 
ations, a Proof that they are not originally deriv'd 
7 — 
from the ſame Source, as its abſolute FR 
C HAP, 


The CONTENTS; 

CHAP. Wm" 

Concerning the Objeckions allet d againſt 
the Certainty of External 2 
the Confutation of em. 3 


9. 1. Rguments for 4 Truth ſeldom. ſo important 
A. Vith #5, as Objettions againſt one. 

{. 2. Colours, and the other Cualities of Bodies, as they 
ly in the Mind, never ſuppas d to exiſt without us, 
and therefore no Argament that thoſe Qualities may 
in truth not exiſt without us, when they really do not, 


nor cannot ly in the Mind ſolely. . 


5. 3. The Argument from there being no Connexion be- 
tuixt Perception in the Mind, and the things per- 
ceiv d, refuted, N 
9. 4. The ſuppos d Errors of our Senſes in juuging of Fi- 
gure, Motion, Diſtance and Extenſion, no Objeftion 
againſt em. | 
9. 5. The Arguments for our Uncertainty concerning 
things without us, depend upon our Certainty of their 
really exiſting without #s. 0 
9.6. The Arguments againſt the truſting our Senſations, 
are fouuded anon this falſe Principle, that Diſſumilar 
Cauſes ought ro produce Similar and Like Effects. 
9.7. The Minds not perceiving by its Senſations. things 
as they are, no Argument hat it do's not perceive em 
at all, 
\. 8. The Dreams of Men in their Senſes, and the ſtrange 
Imaginations of others ander a Diſtraction, Cc. the 
Prongeſt Arguments againſt the certainty of Exter- 
nal Beings. 1 | 5 
9. 9. Where there is ſome ſort of Evidence on one fide to 
 Jajtify the truth, and nothing certain that contraditts 
it, we ought to incline to the more probable Hypotheſis. 
F. 10. The Difference of our Perceptions from Senſation 
and Memory, an Argument for the Exiſtence of Ex- 
ternal Beings. 
: 9. 11, 


The CONTENTS. 

, 11. The Perceptions in Dreams or Diliriums, are of 

the ſame Nature with thoſe of our Memories. 

C. 12. Our Perceptions in Dreams different from thoſd 
we receive in Senſations and therefore no Argument 
againſt it. 

6. 13. The Perceptions of Men delirious different from 
their actual Senſations, and therefore no Argument 
againſt 'em. 

C. 14. The Perceptions of Men delirious different from 
their actual Senſations, and therefore no Argument 
againſt 'em, further explain'd. | 

§. 15. Imaginary Colours and Sounds, no Objection a- 
gainſt our Senſations. 

F. 16. No Objeftion, that Men, who are maim d, feel a 
Pain in thoſe parts which are loſt to em. | 


5. 17. The occaſion of our Error in the preſent Circum- 


ſtances, that we confound two different Conceptions, 
by impoſing the ſame Name on both. | 
§. 18. 1f the Mind can form of it ſelf the ſame Percep- 
tions it has from Senſation, we are not certain our 
Senſations are true, but this it cannot do. 
§. 19. /f eur Perceptions in Dreams and our Senſations 
were the ſame, there is no more Reaſon to aſſert that 
our Senſations are Dreams, than theſe the comrary. 
$.20. Our Perceptions in Dreams and Deliriuns, art 
not to be entirely aſcrib d to the Mind, for what 
Reaſon. | „e 
§. 21. 'Tis falſely preſum d that our Perceptions in 
Dreams ana Diliriums ariſe from the Mind, the 
Reaſon. © 
$. 2. Concluhon upon the trifling pretences of theſe Scep- 
tical Inquirers into Nature, and from thence of thoſt 
ho oppoſe Religion. | 


CHAP, 
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CHAP. IV. 


Concerning the Extent of Nature, and the 
Opinions of Expanſion, or a Vacuum. 
g. 1 Nr to the Reallity, we are to inquire into the 

| Natare and Extent of Being. 

9. 2. Being is infinite, and to affirm, = nothing any 
where exiſts, is an Abſurdity. 

b. 3. Infinity and Nothing, Aren ways of conſidering 
the ſame Individual Being. 

9. 4. Tho' Infinity and Nothing are Relations of the 
Mind, and therefore only poor "a jet the things re- 
lated do really exiſt. - 

g. 5. The Creation of the World out of Nothing explain d. 

9. 6. Next to the Extent of Being, what it is, is to be in- 
quir d, and firſt what an Univerſal Expanſion, or 
Vacuum is. | 

9. 7. That there is neither a Vacuum in the Senſe of the 
Moderns, nor a Plenum in that of Deſcartes. 

g. 8. That a Vacuum dos not exiſt in the Senſe of the 
Moderns, prov'd from the Notions of Mathemati- 
cians. 

9.9. If Vacuum exiſts, Imaginary and Real Space 
are the ſame. | 

5. 10. If a Vacuum exiſts,there would be a Penetration of 
Dimenſions, and therefore is only a Standard or Mea» 

ſure fix d by the Mind of the Dimenſions of Bodies. 

g. 11. That it is ſuch a Standard, prov'd from a Com- 

pariſon betwixt the Denſity of Body, and the Thinneſs 
of Space. | 

9. 12. That it is alſo a Creature of the Mind, prov'd 

from other Ideas being comprehended in that of real 
Space, beſides Length Breaath and Depth. 

9. 13. Jt is more reaſonable to make real Space of the 
ſame Nature, with all other External Beings, than 
to give it a different Eſſence of its own, and to ſuppoſe 
it Immaterial. 


9. 14. The Reaſon of our Error in making Alſtracted 
Space 


Space toexiſt, is, becauſe it is mare conſtantly im- 
| preſs dupon ut, than any other Qualicy of Externd 


Being. 

C.1 © Thar Space is diſtinft from Body in our Concep. 

tions, no Argument that it is ſo in Exiſtence, as Mr, 

Lock would inſinpuate. FS 

F. 16. Thar Space has properties diſtinft from particular 
Bodies uo I roof of it sexifting alone, which Mr. Raph- 
ſon, Mr. Keil and Mr. Lock would per ſiuade us. 

8. 17. The Arguments from the Spheres, or a Cylinder, 

' mo Evidence of aVacuwm, which Mr. Keil and Dr, 
More propoſe to ut. Ly 55 

C. 18. From the Idea of Space or Vacuum, being only a 
Meaſure, fix d by the Mind, of the Dimenſians of 
Body, it is eaſily deducible what Place is. 

C. 19. From the ſame Doctrine it is plain, that Exten- 
fron is not the whole Eſſence of Matter. 

g. 20. The Negative Dimenſions of Space F ag by 
Borelli, and the Capacity of 4 Veſſel diſtin from 
what is contain d in it offerted by Pythagoras, De- 
mocritus and Epicurus, are 4 Confirmation that 
Space is only an Abſtrafted Idea. 


CH A P. V. 
The Arguments for a Vacuum conſider'd, 
which are deriv'd from thoſe Motions 
we obſervein Nature, and from the Sup- 
2 of Matter being Similar and 


omogeneous. 8 
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$. 1. Hat all the Arguments for a Vacuum, befides 
1 what have been confeder'd, depend upon this, 
that Motion cannot be perform d without one, 
and upon the Suppoſition of Matter being Si- 
milar and Homogeneous, | 
g. 2. The tuo Principal Arguments for a Vacuum from 0 
the Nature of Motion. e | 
6. 3. The Argument for a Vacuum drawn from Mr. 
Raphſon 
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Raphſon and Borelli, faunded on the Mation of the 
parts of Matter one amongſt another, conſider d. 

6.4. The . Void in 4 
Barometer aud exhanſied Receiver namfider d, taken 
from Robault an Ar. Boyle. 

6.5. That if there was no Vacuum in as exhauſted Re- 
ceiver, a penetration of Dimenſiouswonld neceſſarily 
follow, anſwer'd. 

. 6. The Argument from Projettiles deſeribing a Pa- 
a Conant, not concluſive of a Vacuum. 

6.7. The Argument for a Vacuum from the Revolution 
the Heavenly Badies examin'd. 

(. 8. The Satellites of Jupiter moving in Circles, a Con- 
fmtation of the foregoing Argument. 

5.9. The Uncertainty of Arguing to the 
tion of Things, from the caincidense-of ſome Pheno- 
mena with an Hypotheſis. 

g. 10. The Theory of the Moon an Inſtance that the Hy- 
pot heſis of * — ſting Medium is defentive. 

9. 11. The Miuutia in Aſtronomy ought 10 have aplace in 
real Nature, tho not accounted for in an Hypothetick. 

9. 12. Tho' Space ſhanld not ſenſibly reſiſt # Vacaum 
not from thence prov'd. 

9.13. The Cofaratin of Delcare's Yories no dr 


gument againſt a Plenum. 

9.14 | The D Doctrine of the deſcent Bader, and the 
* of Pendulums propos d. 

915. The Argument from Pendulum: for the proof of 
a Vacuum, 

5.16. The preceding Argument, if true, wank! row- 

clude againſt any Reſftance i in the Air, which is con- 

tradicted by Experience. 

9. 17. The Doctrine of Pendulums proceeds upon 4 
wrong Suppeſition, and is equally miſtaken in * 
Concluſions from it. 

9.1 8. If there was no ſenſible e in the Air, it 
would be no procf of a Vacuum. 


919. The Deſcent of heavy Bodies conſider d under an- 
ther Head. 


$.20. 


5. 20. The Experiment of the Pendulons Boxes 
lain'd. PILER | 
92 T his Experiment no Argument againſt a 1 
Plenum, but' againſt that of Deſcartes only. 
5. 22. The Reſiſtance of Bodies not much dimimiſh'd fra 
An Infinite Diviſion of the Parts, prov'd from 40 
lindrical Veſſel fill d with Mater. = £58 
5. 23. That Reſiſtance is ſo far from a — 
by the Diviſion of the Parts of Matter, that it cam 
be ar all diminiſ}'d upon the Suppoſition of 4 P lenun 
in the Senſe of Deſcartes. 
6. 24. The Argument from a Cylinder fill d with Wat, 
if apply'd to the proving a real Vacuum, or 10 il 
diſproving 4 real Plenum in Nature, is guilty 
ſeveral Abſurdities. 1 
§. 25. That a Fluid infinitely ſubtilix d will ref « 
much to the Motion of Bodies, as one whoſe parts hau 
not undergone the ſame diminution. 
§. 26. The preceding Section an Argument againſt th 
fiftitions Plenum of the Moderns, but not againſt 
real one. . 0 gs 
5. 27. Becauſe Gold cannot move is its own Subſtant 
without a Vacaity, no Reaſon why it may not in an. 
ther Subſtance equally Material. | 
$. 28. The Demonſtration of a Vacuum from the di: 
— _ e in the Specific Gravities of Bodit), 
explain 4. | 
9.29. In the Demonſtration alledg'd two things are 
be prov'd, that Matter gravitates in proportion 10 il 
Quantity, and that that which do's ſo, is ſimilar. 
F. 30. Not certain from Pendulums, or the deſcent of 
Heavy Bodies, that Matter gravitates in proportis 
to its Quantity. 2 
9. 3 1. That the Weights aud Moments of Bodies conſ} 
of the Sum of their Accelerating Forces, not evident 
ſo far as from thence to affirm that Matter gra vit aii 
'n proportion to its Quantity. 
§. 3 2.1 is not certain that all Bodies do equally deſcend, 
which is neceſſary to Matter's gravitating in proper 
tion to its Quantity, 9.33) 


OY 


ECARD WA 


ö 
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6.33. The Doctrine of the deſcent of Heavy Bodies exa- 
min d, and their Analogy with Pendulums., ' 


5.34. The equal deſcent of Bodies not demonſtrated 
from the . „ i.” 


(. 3 5. The equal de 
periments. 

(. 36. The Gravitation of the Planets in a reciprocal pro- 
portion to the Squares of their diſtances, no proof of 
Matters gravitating according to its Quantity. 

9. 37. The 2 Argument further conſider d, and diſ- 

rows. | 

(. 38. 4 third Confutation of this Doctrine. 

(.39. A fourth Objeltion againſt it. 

(. 49. That the Satellites of Jupiter deſcribe Orbits con- 
centrich to their Primary Planet, no Argument that 
Matter gravitates in proportion to its Quantity. 

(. 4 1. That ſeveral parts of the Planet do not gravitate 
in proportion to their Matter, and therefore the whole 

do's not. A OO 

9. 42. If Matter did gravitate in proportion to its 
Quantity, yet it is not from thence prov'd to be Si- 

Th milar and Homogeneous, which on to be done. 

1.43. The Demonſtration of a Vacuum from a diffe- 

rence in Specifick Gravity, where Matter is ſuppos'd 

4% Homogeneous and Similar, is no more than proving 

1 he Morld is not full, from a Suppoſition of its having 

Vacuities interſpers'd in it. * 


Cent of Bodies not confirm d by Ex- 


n | 

to Concerning Matter, and the Nature which 
uin has been hitherto aſlign'd it. 

Tl, 5. 1. MA Arrer, as Philsſophers have confider'd it, an 
ent, Abſtracted Idea. 


\. 2. That it is form d and contriv'd at the will and 
pleaſure of the Mind. | 

. 3. Matter, divided by the Mind into its Eſſence and 

Form, two Opinions concerning the Eſſence of it. 


C 5.4. 
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$. 4+ Concern the Eſſeuce of Matter in general, aud 


that Extenſion is not the Eſſence of it. 
5. Solidity is not the Eſſence of Matter. 
5 6. The Aggregate, or Sum of the Properties of Mat. 
ter, not its Eſſence. 
C. 7. Figure no Eſſential Property of Matter. 
F. 8. An Actual Diviſibleneſi of Matter, not a Neceſ- 
ſary Property of it. 
6. 9. Mobility no more eſſential to Matter, than Colour 
or Sound. 
6.10, The Inertia of Matter not certain. 
6.11, The Arbitrary procedure of the Mind inmaking 
Matter Similar aud Homogeneous. 
$.12. The Properties mention d above, are ou d to exif 
in Matter, but are den d to be auy more Eſſential u 
it than other . are not thought to be ſo. 
C. Iz. From an Abſtratted Idea nothing can be infer, 
but its own determin'd Exiſtence. | 
5. 14. Tho there may be Properties in Body apſwerabit 
to our Conceptions, yet our Conceptions are not always 
adequate to the Properties of Body, and that the Eſ- 
ſential Properties of Body cannot be known whilſt th 
Eſſence of it is not, 3 
6.15. The Error of Homogeneous Matter deriv'd tu u 
from the Antient Logich and Phildſophy, and by wha 
means. | 
$.16. A Second Reaſon for its obtaining in the preſent 
Philoſophy. L 
9.17. The next thing to be enquir d, is, What Solution 
the Hypotheſis of Homogeneous Matter gives of i 
feveral Phenomenons of Nature, Ws 
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"CHAP. Vu. 


oncerning the Solution giyen, by the Sup- 
poſition of a Similar Matter; of the chicf 
and moſt conſiderable Properties of it. 


we E Solidity, & c. onght in a true Philoſo- 
phy to be accounted ſer, at well as Sound or Co- 

leur, which is not done in the preſent." = 

. 2. At leaſt the Eſſential Properties ought to furniſh us 

with Solution of the Accidental, etherwiſe the Ac» 

cidental will have an equal claim to be eſſential with 

thoſe that are term 4 ſo. 

\.3 . The Eſſential Properties of Matter cannot explain 
the Accidental ones, ; 

\. 4. The Problem of Coheſion ſo far from being ſolv d 
by this Philoſophy of Matter, that it is ang by; 


aud deriv'd from it. | 
„ 7he Divifibility of Matter, apbether Infinite or not, 
„ee /mporrance in Philoſophy, nor yet the Figures in- 
„7 2hich it is divided, 


. 6. Gravity not explain d upon the Suppoſition of a Si- 
milar and Homogeneous Matter. | 
7. The difference of Specifick; Gravity unaccountable . 
_ a Similar Matter, and upon the Suppoſution of a 
Plenum. . 
8. The 2 of Specifick Gravity inexplicable 
rom the ſame Principle, and upon the Suppoſition of 
tle Vacuum, prov'd from the Florentine Experiment. 
9 5 alſo from a Compariſon betwixt Gold and 
ork, | 
10. Pores in Bodies of little or no fignificance to the in- 
| 'ernal Nature, and Conſtitution of em. 

'N The different divifibility of Matter, not ſolv 
ien the Hzpotheſis of its being ſimilar. 
. The alert Extenſions of Matter, not ſolv d 

from this Philoſophy. | 
13. The Solidities of Bodies not to be doduc d from the 
preſent Syſtem. 


c 2 F. 14. 
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5. 14. The difference of Pores in Body incapable of | 
ving the different Diviſibilities, Soliaities and Ext 
ſoons of it. : 88 

C. 15. Mobility not explain d by the Corpuſcular Hy 

tbeßs, nor the ſeveral kinds of actual Motion, 
depend on that Capacity. | 

§. 16. The Method of Philoſophers in ſolving the aftiy 

part of Nature, from the foregoing Principles. 

§. 17. Diviſibility, Mobility and Figure, why made pi 
ticularly eſſential to Matte. 


CHAP. VII. 


Concerning the Solution given from th 
Corpuſcular Hypotheſis of the acciden 
tal Qualities of Matter. _ 


§.1 T7 Accidental Properties of Body no better: 
plain'd from Similar Matter, thau the O 
| nal Qualities of it. Br GG 
C. 2. Of Hardneſ}, that the Hardneſs of the conſtitutd 
parts of Bodies is not ſolv d. | 
Y. 3. An Argument againſt the preſent account of Har 
neſs, from a Compariſon of it with Solidity. 
9.4. Contiguity and Onieſcence cannot be derivld ji 
the Original properties of Matter. 
§. 5. Contignity and Quieſcence either upon the Suppe 
tion of a Plenum, or a Vacuum, incapable of givii 
us a Solution of Hardneſs. | 
9. 6. Owieſcence being only a Negation of Motion, f 
Vill be no difference in, Hardneſs, ſince there it now! 
a Negation of a poſitide Force. 3 
6. 7. Quieſcence being the Negation of: apoſitive Fort 
cant produce a ry Fans wheh Hardneſs is. 
6. 8. The Foundation of the Queſtion controverted h 
Philoſophers, Whether Reſt is poſarive or not. 


ILL 


# 
. 


C. 9. A Negation of Motion may more properly be 640 
Keſt. than 4 Aeſiſtance to it. . 


* ; b. 10. \. 


% 


The CONTENTS. 
(.10. F Reſiſtance is call d Reſt, it is only upon the ac- 
count of its being defin'd to be ſo. 5 
F.11. Keft, or Quieſcence, in either of the foremention'd 
Senſes can't account for Hardneſs. ' 
. 12. Refiftance to Motion has a double Senſe, neither 
of which can explain Hardneſs. e 
\. 13. Fluidity not to be accounted for by the Separation 
or Motion of the parts of Body. 
. 14. No Motion prov'd in the parts of a Fluid, from 
its moving when the reſtraint of the Veſſel is taken off 
which contains it. 
(.15. Not from the diſſolutions of Bodies immers d in 
them. | "IN 
Arg. 1. 
F. 16. 
Arg. 2. 
9. 17. 1f Motion were allow'd to Fluids, it would be 
incompetent to ſolve the preſent Phenomenon. 
. 18. The Reaſon why Philoſophers might probably en- 
ter into this Opinion of Motion, bein nies to 
Fividity, Heat not neceſſary to it, or if it was, Mo- 
tion is not. | 
\.19. That a Fluid Body ſhould conſiſt of Unfluid parts, 
not eaſily conceivable; the cauſe therefore aſſign d of 
Motion in Fluids imaginary, becauſe the Effect is ſo. 
. 20. The Reaſon of Diſſolutions according to this Phi- 
5.21. The parts of Bodies ought to be Homogeneous ta 
their wholes, whereas the Reaſon alledg d of Diſſolu- 
tions ſuppoſes them Heteragencoas to them. | 
9.22. If this Reaſon of diſſabving Bodies is true in their 
. proper Menſtruums, Aqua Regalis will be to Spirit 
of Nitre in their Specifick Gravities as 18 to 10. 
ſ. 23. Coagylums of 3 ſorts, none of which are account 
ed for invhe preſent Philoſophy. N BY 
. 24. The Reaſons aſſign'd of Coagulations not valid. 
(, 25, Three accounts given of the Reaſon af Precipi- 
tation. . | "pa ; : ; 
5. 26. The Aptitude of the partsof the Diſſol unit to thoſẽ 
c1 88 
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The CON TENTS. 
of one Bady, in preference to thoſe of another, not , 
ſufficient Explic atis. 

b. 27. An additional Weight to the Boay diſſolv * 
juſt Reaſon for the precipitation of it. x 

 loſophy. O 


CHAP. IX 


Concerning the F by the Cor · 

puſcular Syſtem, or the Philoſophy of 
Homogeneous Matter, of other the Ac- 
cidental Properties of it. 


. T He Account given by Ari ſtotle of Kare factiot 
, T and Condenſation, not valid. . 
C. 2. The modern Account of Rarefattion and Conden- 
| ſation equally invalid with the former, Argum. f. 
* Modern, 
4 


Arg. 2. 
nation. 


8. 4. Refiliency of Bodies how explain d 
F. 5. Three Arguments againſt the Exp 
Arg. 1. | 
Arg. 2. 
Arg. 3. 3 
g. 6. The Solution of Reſiliency from the Action and Re- 
attion of the parts of reſilient Bodies, not good. 
$.7. An Examination into the modern Doftrine of Heat. 
§. 8. Argument againſt this Doctrine, that Heat do. 
not conſiſt in any particular direflion of Motion. 
8. 9. Argument the ſecond, that actual Motion it ſelf 
is not neceſſary to Heat. . 
5. 10. Argument the third, from this Doctrine of Heat 
not explaining bow that particular Aotian is pro- 
duc d, in which Heat is 8 d to conſiſt, 
$. 11. Argument the fourth, from an Impoſſibility af 
' perceiving Heat, or the various degrees of it, by a bart 
direttion in Motion only, without an increaſe af il 
VVV 
hoes 9. 12, 
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6. 12. Cold not ſolv A by this Philoſophy, whith rantrivit 


different Hyporheſ+t for thi Solution of it. 

(. iz. Cd not eæplicuitu from theſe Printiples of Ho- 
mogeneous Malie, betanſt it is ſuppoſ d to be à pri- 
vation br Extinctius of Heat, tho it has 4} 22 
a Force as Heat it ſelf hat. „ 

6.14. F this Doctriat wert granted, 4 Cirralar Ao- 
tion Would produce both Heat and Cold in us, which 
is a Contradliction. . 

(. 15. The ſame Account is given of Coldneſi and Hard- 
neſi, whertas Bodies which are the hardeſt, are not 
always the coldeſl, - 

(. 16. Smoothneſ? and Roughneſs une æpluin d by this 
Ploſophy. 

(.17. There is ſomething peculiar to Bodies, which to 
appearance are of an equal ſmoothneſs. 

(.18. What Brittlexeſi and Limbtrntſs is, in the No- 
tion of this Philoſophy. 

9.19. The Properties brought to explain Brittleneſs and 
Limberneſs, want to be eplau d themſelves. 

9. 20. All Bodies, according to the Corpuſcular Philo- 
ſophy, ought to be brittle. 1 

5. 21. Taſts, Smells, Sounds and Colours, are next to 
be enquir d into. 


CHAP. x. 

Concerning Taſts and Smells, as account- 

ed for by the Hypotheſis of Homogene- 
ous Matter. 


b. = bf is unlikely that a Philoſophy which caunot ſolve 
the groſſer Appearances of Nature, ſhould the 
more refin'd and delicate. | 

9. 2, Wherein Taſte is ſuppos'd to conſiſt. 

9. 3. The Groſſneſs of the parts of Matter, conſider d as 
the denſity of them, cannot contribute any thing to- 
Wards 55 Explanation of Taſte. | 

5. 4. The differeut magnitude of the parts of Body can- 
pat cauſe any eſſential difference in our Perceptions. 


Cc 4 . 
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.«. Motion, in the Senſe of the Corpuſcular Syſtew 
$ . ſolve the difference 4 Taſts. puſe | Men 
C. 6. The Corpuſcular Syſtem ſuppoſes a Uniforns As 
tion or Velocity in the parts of Body. 

C. 7. An Uniform Force or Velocity, afirm'd by this 

6.8. An Uniform Force or Velocity, affirm'd by this 
Philoſophy. 

C. 9. An Uniform Motion or Velocity, affirm'd by thi 
Philoſophy. 

g. 10. Sucha Velocity is immutable from any concourſi, 
tho the Sums or Aggregates of it may be chang d. 
§. 11. Impoſſible that an Oniform Motion, or Velocity 

ſhould account for the difference we perceive in Taſts, 
C. 12. The differing Aggregates or Sums of the ſame Ve- 
locity cannot do it. | 
8 13. Nor yet the various determinations of it. 
i 4. Laſtly, the different Figures of the parts are mt 
ſufficient to ſolve the difference of Taſts, 
Alrgument the Firſt, 
9.15. 
Argument the Second. 
16. 
. the Third. 
5. 17. An Examination of the Corpuſcular Doctrine in 
its application to the Vine. 
$. 18. Why the Wood of the Vine is inſipid, not explain d. 
$. 19. Why the Grape is at firſt taſtleſi, and afterwards 
acquires an Acidity, not explain d. | 
. _ = the Grape by degrees becomes ſweet, not ex- 
ain d. | 
C. 4 I. T his account confuted from comparing the ſeveral 
parts of it together. | W 
g. 22. I hat the Motion of the parts of Body alters the Fi- 
| ure or Magnitude of 'em, not always true. 5 
$.23. Nothing different in the Hypotheſes ſorm d for the 
Solution of Taſts and Smells, unleſs that the latter is 
| oblig'd to add another concerning Eff luwvinms, 
$. 24. If the Hypotheſis of Eff luviums was _ ac- 
ths Wn ec] be 6. 25. 
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cording to the Philoſophy of Homogeneous Matter, we 

ſhould taſte as well as ſmell them at equal diſtances. 

G. 25. I Eff luvinms were granted, the cauſe of them 
is not explicated by this Philoſophy, 

. 26. The Impoſſibility of Eff luwviums ſhewn from the 
inſenſible diminution of Odorous Bodies. 

. 27. EFluviums not prov'd from the Infinite Diviſi- 

bility of Matter becauſe Extenſion it ſelf is not prov'd 

to be infinitely diviſible ; or if it was, it is no Argu- 

ment that Matter or Extenſion was ever 4400 ſo 

divided. wy | 

g. 28. Effluviums cannot be prov'd from Matters being 
divifible in Fatt, to an incredible minuteneſi. 

f. 29. The Expanſion of ther, or diſſolution of Copper, 


no proof of an actual diviſion of parts. 
. 30. Ef luviums confuted from the receiv'd Maxim, 
of Matter being proportional to its weight. 
\. 31. Ef luviums not prov'd, from the diſſolutions of 
Copper, becauſe if the Analogy obtains betwixt them, 
there will either be a penetration of dimenſ;ons,or ſuch 
a wide diſtance in the parts ſeparated, that they can- 
not account for the Doctrine of Effluviums being eve- 
ry where diſpers'd thro the Space which ſurrounds the 
„ © Se 


Book 
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Book II. 


Concerning the Modern Accounts of 
Sounds. 


9.1 _—_ more the Philoſophy of Similar Matter n. 
linguiſhes its own Principles, the nearer i 
appreaches to a juſt Solution of things, evideu 

— Eng of e 

2. How far the preſtnt Hypotheſis of Sounds is to l 

a —j aud — J fal. 3 

C. 3. Attual Motion in the Sonorous Body, not neceſin 

8 to Sommd. 74 the Jef 7 pp F 

4. Not pro om the Inſtances of the Harp an 
he 444. A tive may be other Ex amples pre 
duc d, where no Motion is apparent. 

F. 5. If Local Motion was the cauſe of Sound, thi n. 
ving of the Hand in ¶ ther ought to product tha 
Perception in us. it | 

F. 6. An Actaal Motion in the Soriorous Body, not pi/ 
ſible, upon the Suppoſition of a Plenum; nor, if pi 

_ ſible, would it be ſufficient to explain the Phenom: 
nouns of Sound, and even upon the Suppoſition of a Vi- 
cunm, not probable. 

5. 7. Vibration, being only a repetition of the ſame Ms 
tion, cannot produce Sound, if Metion without ſuc 
a Vibration cannot do it. ' 

$. 8. This Hypotheſis is fitter to explicate the Nature 
certain kinds of Sounds, than Sound in general. 

y. 9. If Vibration is not the cauſe but the ſign of a M. 

tion, capable to produce Sound, it is both a falſe aud 
precarious Solution, 

H. 10. The Inconſiſtency of this Philoſophy with it ſt» 
and its own Experiments. | 

9. 11. The exploſion of Gunpowder, with the Sound i 

- produces, examin'd, | 

12. 
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9. 12. The 1 betwixt the Vibration of a ſauorous 

Body and a ut, confider'd. "Fr 

. 13, The Laws of Pendulums explain d. | 

. 14. Contraditted by Experiments in Sounds, ſo far as 

they are 72055 to explain Sounds. 

. I 5. The different Modwlations of the Voice explain d, 
from conſidering the Epigotti as a hind of Pendulum. 

6.16. The Solution from thence invalid. 

. 17. The Inſtance of Uniſans in two different Harps 
confuted. | 

(.18. If Vibration cannot explain Sounds, it cannot 

likewiſe the Propagation of them. 

\. 19. The Propagation of Sounds by a Vibration conti- 

nued thro the Medium, is precarious and ground- 

leſs. | 

ö. 64 That Preſſure is not promoted or carry d on thro” 

4 Fluid in right Lines, unleſs where the particles of 

the Fluid iy in dire dl um, explain d. | 

9.21. The foregoing Propoſition examin'd and refmed : 

Argument = Firſt, From its 


0. ending on the Cor- 
* ſcular Syſtems : 0 "Y 

Argument the Second, From its interrupting rather 
J than promoting Freſſure : 
. Argument the Third, From its wot correſponding 
t with Experiments commonly known : | 
* Argument the Fourth, From ins inconfiftency with 

the Reaſoning made uſe of in the 24 Propoſition 2 

hs Argument the Fifth, From its diſagreement with 
1 the Principles it is browght to explain. 


. 22. The Propagation of Preſſure thro' 4 medium, 
__ obſtacle is interpos d, how ſaid to be per- 
orm'd. 
\. 23. Argument the Firſt; — 
The preceding arcount refuted, from its incomiſtency 
with the Reaſoning made uſe of in Propoſition the firſt. 
Argument the Second; LM 
From the Impoſſibility of Preſſure being propagated at 
all, upon the Principle of Action and Reaction. 
Argument the Third; * 
| OS CY 
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From the Propagation of Action, apon the Suppoſtin 
of an equal Reattion, being not prov'd, from the my. 
tual concourſe and impulſe of Bodies, whether Hau 
or Elaſt ick . i | | 

Argument the Fourth; 

From an equal Action and Reaction, not cauſing pri. 
pagation of motion in any reſpect. 

Fi ument the Fifth; 

That if this Reaſoning prevail d, all the Fruſtumi 
the Cone would be preſi d ont of it, and the Aclin 
would remain every where but in the Cone it ſelf. 
Argument the Sixth; 
From its being, atis ſaid, a Corollary only of the far. 
mer Propoſition, which has been already confuted, 

$. 24. The Demonſtration, that all Motion propagated 
thre a Fluid, departs from a direct determination in- 
to Spaces which are unmov d, explain d. 

5. 25. The foregoing Demonſtration refuted. 

Argument the Firſt; 

From its not agreeing with the account before alledy'l 
of the propagation of Preſſure, and introducing Prin- 
ciples foreign to Motion, in order to explain its pri. 
pagation. f 
Argument the Second; 

From its not accounting for the deſcent of the Wan: 
into the ſtagnant Fluid. | ” 

Argument the Third; 

From its not accounting for the deſcent of the ſtagnant 
Fluid into the Lac unc of the moving. | 

Argument the Fourth ; 1 
From its not accounting for the dilatation of the Waves 
in one and the ſame inſtant of time. 

Argument the Fifth; 
From its being contradicted by aur Senſes. | 
Argument the Sixth; 
From its not explaining how the Ridges and Lac uns | 
are produc d in the Cone. | 

| ö. 26. The Doctrine of the propagation of Motian thro 
Pry 

Water, apply d to the ether, conſider d as an Ela- 

ftick Fluid, explain d. 9. 27. 
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6.27. A Confitation of the preceding Doctrine. 
Argument the Firſt; | | 
From its not agreeing with the propagation of Preſſure. 

Argument the Second; _ 

From its not agreeing with Art. 2. Seft. 25. 
Argument the Third AE 

From its not explaini the ſtagnant Fluid can 

be. preſs 'd or —— the moving. | 

Argument the Fourth; 

From Impalſe not agreeing with this way of Pro- 
ation. | | "Fe. 

— the Fifth : | 

From its ſuppoſing a lateral Condenſation and Rare- 

faction of the Fluid, as well as a direct. 

Argument the Sixth; 8 

From its explaining the Rarefaction and Condenſation 
of the ſtagnant Fluid, upon the Suppoſition of a Ra- 
refaction and Condenſation in the moving, which 
ought to be accounted for by the ſame Principles. 

(, 17 Argument the Seventh; 
From the Impoſſibility of ſuch a Rarefaction and Con- 
denſation. 

Argument the Eighth; 
From the Cone A P Q, being arbitrarily aſſum d. 
Argument the Ninth ; | 
From the confuſion which ſeveral points, acting as from 
A, would produce. 

5.29. Argument the Tenth; 

From the Tremor in the Sonorous Body, communica- 
655 only a local Motion to the Fluid, without conden- 
ng it, 

j. © This Doctrine not confirm d, from the Experi- 
ments of Vniſons. 

v.31. Not confirm d from a computation of the Velocity 
of Sounds. 

9. 32. The Computation not juſt. 

ö 33. Not apreeable to Experiments. | 

9.34. Sound is propagated near 100 foot diſtant from 
what is fix'd by computation, and yet is thought to 
aoree with it, 8.35. 
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C. 3 5. The propagation of Sound ought to be vari- 
| = therefore cannot be exalttd J certain Com. 
putatian. 


C. 36. The difference of Sounds in Medium of 4 diff. 


rent Nenſety, not ſolv'd by tha Proportion Men d is 
this Doctrine. | 
$ 37. Prov'd from Experingents. | 
6. 38. The Intervals of the pulſes not accounted for from 
the Velocity of Svunds given. | 
H. 39. Why Sounds immediately ceaſe at a greater d. 
ſtance, as well as a leſs, from the Sonorous Body, vn 
ſo well explain d upon this Hypotheſis, as the contra. 
F. 40. The Phenomenons of the Speaking-trumpet un- 
accounted for. WE 
6.41. The Propagation of Sound in a hard and confiſten 
Body, impoſſible upon theſe Principles. 
§. 42. The remaining Propoſitions of this Philoſophy ri. 
cited, and why not particularly conſider d. 
$. 43+ The Riſe and Original,as we may juſtly imagin, 
of this way of Reaſoning upon Sounds. 


CH AP. IL 


Concerning Light and Colours, according 
to the Carteſian account of them. 


C.1 __ Carte ſian Philoſophy of Light and Colaurs 

inferiour to the Madern. 

g. 2. The Definition of Primigenial and Secondary Light 
in the Corpuſcalar account. 

H. 3. The foregoing account of Light not prov'd. 

g 4. Contraditted by Cartes himſelf. . 

F. 5. The Doctrine of the Globali of the ſecond Element 
and the Carte ſian Plenum, neceſſary to a Solution of 
Light and its Propagation in an Tears, and therefore 
the whole abſurd. 

9. 6. The propagation of Light in an Inſtant diſprov d. 
from the Eclipſes of Jupiter's Satellites. 

. 7. The Reflections of Light not ſolv d by this Philo- 
Jophy.. T7 
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g. The Abſwrdity of this Doltrine, evident from a 
Inſtance of Black, Marble.” * wo 
9. Evident likewiſe from a Compariſon with what it 
xaches concerning Tranſparent Bodies, 
L oF TER of Light bow explain'd in this 
Philoſophy. | 
11. A Confutstien of the preceding Account. 
.12. The Irregular Motian in Heat, aud the direct 
— in Light, hoth which this Phileſophy affirms 
inco ent. 
. 13. Of Colours in general, and the Cauſes of Objects 
"I appearing White or Black, | 
. 14. That White do's nat couſeſt in reflacting Light, as 
it fell on two Accounts. 
„. That White depends upon the aſperitie of the Re- 
feting Body, not confirns'd by white Saud view'd thro 
4 Microſcope. 
Argument the Firſt, 
9. 16. Argument the Second. 
. 17. Nat confirm d from the Experiment upon Silver, 
which loſes its auhiteneſi by the Fire, and regdins it by 
a Decottion of Tartar. 
(.1 3 Not caufirm d by Whiteneſs being ſeen in all Di- 
] reftions. 
i \.19. The Nature of Blackneſs not deterwin d, by its 
being oppoſite ta White. 
20. Nor explain'd, ih the Rays of 4 White Body 
R ſbould be ſuppei'd to be reſiected, and thoſt of a Black. 
one not. 
a1. Not explain d, tho the Rays of a Black Body ſbould 
le ſuppos'd to be extinguiſh d in its Subſtance. 
. 22. The Inſtance of oi which turns black by 
It the Action of Fire, confuted. 
F. 3. The Inſtance of Black, Bodies being lighter than 
0 Wiite, confuted. 
124. The preceding Inſtance is not valid, unleſa this Phi- 
loſophy will affirns Black to bel bite, and White Black. 
25. The Inſtance of Black Rodies being more inflam- 
able than others confuted, as it relates is the preſent 
—_ 9. 26˙ 
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$. 26. The Inſtance of Black Bodies being leſs offin 
to the Eyes than White, as it reſpetts this Philoſagl 
confuted, _ 5 * | 

§. 27. The Refrattions of Light thro' a Priſm, and | 


Colours produc'd therefrom, how accounted for in il 


Philoſophy. 5 | 

$. 28. The Abſurdity and Precarionſneſs of this Hy 

theſis, ſhown upon ſeveral Accounts. | 

C. 29. The Colours of Natural Bodies not capable of be 
ing explain d upon the foremention'd Hypotheſis. 

$. 30. Examples alledg d by the Dyers to favour this Hy 
potheſis, diſprov d. e 

§. 31. Conciuſion upon the fond Credulity of Men, wh 
can per ſwade themſelves into ſuch ſtrange Opinion 
Nature, and which are, in ſome tix he approvi 
by the Modern Philoſophers, who yet . to De. 


monſt ration. 


Concerning the New Account of. Light 
and Colours. | 
§. 1. He New Hypotheſis of Light and Colours n. 
T ſolv d is Tt Dotdrines, of which i 
conſiſts. © ITED 
F. 2. The Firſt and Second E xperiments explain d, tot 
vince the Rays of Light are differently refrangible. 


g. 3. The Rays of Light not prov'd from thence to be di. 


ferently refrangible. | 
6. 4. Argument the Firſt; - | | 
Since we may 4s well aſſert ſuch a Property to belin 
10 Light, from our different Perceptions of Red ai 
Blue, as from theſe Experiments, | 
g. 5. A farther Explanation of Arg. Firſt. 
§. 6. Argument the Second; 
From a difference in diſtance of Appearances to tht 
Eye, not neceſſarily proving a different Reſrattion. 
$. 7. Not certain that the 4 He of the Phænomenom 
in this particular caſe proceeds from a different li. 


fraction. Argu- 
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6.8. Argument the Third; - © | 
Since different Refractions do not always cauſe Co- 
lours, there is no reaſon why Colours ſhould always 
proceed from different Refrattions, 
[. 9. Argument the Fourth; CL 
Suppoſing a different Refraction, the Rays of Light are 
not prov'd to be differently refrangible. 
. 10. The foregoing Argument explain d. 
. 11. Argument the Fifth 1 
The different Refrangibility not prov'd, unleſs upon 
the Hypotheſis of Homogeneons Matter, the Abſurdi- 
ty of which is ſhews in its Application to the preſent 
Doctrine. 
. 12. Argument the Sixth; 
118 That if Refractions only ſeparate the differently-co- 
1 lour'd Rays, and do not produce thoſe Colours, all Re- 
fractions ought to FROSS them, which they do not. 
. 13. Argument the Seventh; | 
A capacity of being differently refracted, no proof of 
bt the Rays of Light being originally different in thair 
Refrangibility. | 
. 14. Third Experiment explain'd. | 
„. 1 5. The foregoing Experiment, the foundation of the 
2 preſent Doctrine of Light and Colours. | 
. 16. The preſent Doctrine of Light and Colours not 
i'd from thence. 
Argument the Pirſt ; 
From a darkned Medium being requiſite, to form the 
exatt Image before deſcribꝰd. 
. 17. Argument the Second; 
From the Penumbra that lines the ſides of the Image, 
_ no one will affirm to have exiſted originally in 
gbr. 
18. Argument the Third; 
From the Analogy of the Colours of the Image with 
common Shadows, prov'd from their Fading at the 
Ingreſt of the Sun's Rays, and therefore theſe Colours 
” By *'* probably no other than different Shades produc'd 
fr om Homogencons — 


§. 19. 
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5. 19. That Colours from Refraction are Modification 
of Light, and not originally in it, prov'd from the Ex. 
periment of a Lens. 

5. 20. That there are ſeveral Refrattions from whichu 
Colours enſue, 

. 21. . After its Colours, the Dimenſions of the Imay 
are ts be conſider d. 

$. 22. No reaſon why we ſhould explain the Phanome- 
nons of a Priſm by a darken'd Medium, rather tha 
an enlighten d. 
F. 23. The Experiments made upon a Priſm, in an tu. 
lighten d Medium. 
$. 24. From a general Survey of the preceding Exper. 
ments, it is evident that the Phenomenons of a Priſn 
are produc'd from the Refrattion of the Light incident 
upon it, and therefore not originally in Ligke it ſelf, 
C. 25. Argument the Firſt; 
| The reflected Images weaker in their Light than the 
which is obſervable in the incident Rays, 
6. 26. Argument the Second; 
If the Light of the reflected Images is alter d, it uſi 
more reaſonable to affirm that the Light of the refrat- 
ed Image is. 
§. 27. Argument the Third; | 
From a Compariſon betwixt the Nature of Reflellin 
and Reſraction, it is manifeſt there can be no mort 
Separation of Rays in Reſrattion, than there is in kt 
flection, if a Separation of the Heterogeneous Rays j 
Light is only neceſſary without a different Modification 
„/ Light it ſelf. | 
y. 28. 1f there was originally a different Refrangibili 
in the Rays of Light precedent to their actual Ref 
ction, it ought to appear as well by Reflection 4s Ae. 
fraction. | 
$. 29. Argument the Fourth; 
A dutkiſÞ Light flews both from the Reflected and i 
fratted Images, and there is a variable Controll 
and Dilatation in both, 
30, Argument the Fifth; 
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The Diſſipation of the Rays of Light, both in Reflection 
and Refraction, a proof of their — weaken'd. 
. 31. Argument the Sixth; | 
From the colour d Spectrum being no longer in ſome In- 
cidences of the Sun's Rays, 8 ide of the Refract- 

ing Priſm, whereas in others it is much larger. 
. 32. Argument the Seventh; | 
From the ſeveral diſtin Orders of Colours in the Re- 
| frafled —_ being more or leſs inlarg d, as the In- 

cidences of the Rays, or the Oppoſition of the Priſm is 
various, 
. 33. Argument the Eighth ; | 
From the brighteſt and moſt vivid colour d Rays paſ- 
ſing thro' a leſs Thickneſs of Glaſs, and the Fainteſt 
and moſt Languid thro' a Greater. 
. 34 · Argument the Ninth; 
From the Blue Image being greater than the Red, and 
one Red Image greater than another, where the Op- 
poſition to the Incident Rays is greater. 
5. 35. Argument the Tenth; 

From the Image being inc rea or diminiſh'd as the 
Angle is greater or left than 64 Degrees. 
d.36. Argument the Eleventh; 
From an Agreement betwixt the Reſlected and Re- 
fracted Images, when projected in the Rays of the Sun. 
. 37. If the Affections or Properties of the Refletted 

* * are not originally in Light, thoſe of the Re- 
fratted are not. 

The Objeftion of the Priſm filld with Water an- 
_ fuer, | 
. ;3. Argument the Twelfth; 5 
Fe Reffected and Refracted Images not diſappearin 
KB in the Rays of the Sun, nor yer preſerving their full 
Force and Vivacity, à proof that there is nothing in- 
nate in the Colours of Light. 
+39. Argument the Tharteenth ; | 

From the ſeveral Phanomenons of Light in different 
arcumſtances compar d with the Phenomenons of other 
bodies in different circumſtances. 
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S. 40. That Secondary Refrattions do not prove the Rel c 
of Light differently refrangible in their own Natur, N 
6.41. The kind of Experiments, and the way of Ar. 6. 
guing from them made uſe of in Secondary Refrattion, ll 
6. 43. Againſt which Argument Firſt, is from preſu- 
ming what is to be prov'd, that Light is unalter di 
the fe Refraction, becauſe it is in the ſecond, 
F. 43. Argument the Second; 
From the Corpuſcular Philoſophy being poſſibly under. 
ftood, tho not expreſs'd in the preſent Doctrine. 
6. 44. Argument the Third; 
Becauſe Secondary Refractions can only prove the He 
terogeneous Rays to be immutable, after they are pre 
Auc d, but not before they are produc'd. 
$6.45. Argument the Fourth; _ 
That Light in its Tranſmiſſion thro ſeveral Glaſſes 
the ſame kind, is net vary d, and therefore not C. 
lours thro' ſeveral Priſms. 
8. 46. Argument the Fifth; 
Since it is more rational to infer that Light is Homogt- 
neous beſore its firſt Refraction, from its being ſo gin 
a ſecond, in reſpett of the firſt, than from its bein 
Homogeneous ajter a ſecond Refraction, in reſpett of il 
firſt, to conclude it was originally Heterogeneous, 
6:47. A third ſort of Experiments which unite Colour 
Rays into Light, no Proof that Light conſiſts of ſu 
Rays. 
6. 48. Argument the Firſt ; 
From the Nature of the Lens changing Light into 
bright appearance, and therefore may do Colour! ini 
a Lucid one, 
5. 49. Argument the Second; 
From the Solar Lights, being different from the Light 
which is form d by the collection of a Lens, 
6. 50. Argument the Third; 
From the Diſperſion of the Rays, not being neceſſary! 
the colour d Image, and therefore not the Collectin 
em io reunite em into Light, 
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6.51.7 ve change of Colours different according tothe dif 
ferent Compoſition of Homogeneal Lights. 

. 52. Argument the Fourth; 
From the ſame kind of Colours being Homogentous and 
Heterogeneous, or Simple and Compounded, it is rea- 
ſonable to infer that there is an Homogeneous and Vn- 
compounded Light, as well as an Heterogeneous. 


CHAP. IV. 


Concerning the Modern Doctrine of the 
Priſm, apply'd to the Solution of the Co- 
lours of Natural Bodies. | | 


(.1.F He Doctrine of the Priſm, if falſe, will be 
| farther prov'd to be ſo, if it is not juſt inits 

plication to other Bodies. 

(.2. On the contrary, if the Doctrine of the Priſm is 
falſe, whatever Conſequences are draws from it, can- 
not be true. 

5. 3. Granting yet the Doctrine of the Priſm to be true, 
it do's not ſolve the Colours form d by the Fancy or 
Imagination. 

(.4. Imaginary Colours ought to be ſolv d, as well as 
others, in a true Philoſophy. 

9. 5. That Colours do not ariſe from different Termina- 
tions of Light, and Shadow, is a Confutation of the 
Carteſian Account, but no proof of the preſent. 

0.6. Argument the Firſt ; 

Againſt the Dottrine of the Priſm being applicable to 
Bodies, becauſe that which is colour d is not always 
colorifick, 

9.7. Argument the Second; 

Becauſe the properties of Light from their own, do 
not infer the Exiſtence of other properties in Body, tho 
analogous to them. 

5.8. The Inſtance of Cinnabar and Ultramarine Blus, 
explain d. 

9.9. Argument the Third; 

That rwo differently colour Bodies held in the ſame 
| d 3 Home? 
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Homogeneous Light, no proof that the colours of Bodin 
— from — more copiouſiy refletting one ſort 
Kays, rather than another. : 
F. 10. Argument the Fourth; | 
Differently colour d Bodies falling upon the ſame e- 
lour'd Subſtance, no proof that its colour is derin/t 
from them, tho they change it into that colour. 
C. 11. Argument the Fifth; 
There is no compariſon betwixt the Active colour: 
the dun, and the more faint and languid ones of Bodi 
12. Argument the Sixth; Gout 
That this Doctrine takes for granted, what ſhould 
rov'd, | 
C. 13. Argument the Seventh; 
From Bodies not being colour d by the Rays of Light, 
even according to the Experiments of this Philoſophy, 
§. 14. Argument the Eighth ; | 
That unleſs Light was originally ſappos'd to be Het 
rogeneous,it Would be impoſſible to prove that colouri 
Bodies receiv'd their Impreſſions of Colours from Raj 
that were Homogeneons. e 
§. 15. Argument the Ninth 
From Bodies being ſeen colour d by the Fire, or a Pho 
phorus,where mW of the Sun can poſſibly interven, 
§. 16. Argument the Tenth; 
From the Rays of the Sun and a Lamp, prodxcing di 
ferent colours in the ſame Body. 1 
6. 197. Argument the Eleventh; 
That this Hypotheſis of Colours gives no ſolution of tl 
moſt common and vulgar we perceive, as thoſe of Cl, 
Earth, &c. ; : 
6.18. Argument the Twelfth; | 
From the Experiments upon Paſtboard, which can ie 
of no Significance, unleſs Matter is Similar and Ht 
| mMogenenus, | +4 
6.19. Argument the Thirteenth; 
From the Tncon/iſtency in this Doctrine betwixt Sell. 
8“ and 18", „„ 
* 9.20 
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. 20. The next thing which wants an Explication, is the 
capacity in Bodies, by which they are made to reflect 
the Homogeneous Rays of Light, OR 
(.31. No proper Qualities in Bodies to change the c- 
lours of the incident Rays, own'd by this ws + © 
6.22. Different Figures or Pores of Bodies, no Solution 
of the various capacities in them, to reflect differently 
colour'd Rays. 
(.23+ The denſer any Mediums are, the ſooner they re- 
fleft the incident Kays. 
5.24. From the foregoing Section, it would follow that 
denſer Bodies would be more luminous, not that they 
would reflect different Colours from others, 
(.25. The leaſt parts in Natural Bodies are affirm'd in 
this Philoſaphy to be tranſparent, and their Opacity is 
caus d from their internal Reflections. 
(.26. The leaſt parts of Bodies not prov'd to be tranſ- 


arent. 

9.27. The Opacity of Bodies cannot proceed from a mul- 

titude of Internal Reflections: 

ument the Firlt; N 

Becauſe at the moſt they could only cauſe a diminution 

of Light. 

6. % rgument the Second; 

Becauſe this accaunt of Opacity depends upon the truth 

of the Corpuſc ular Philoſophy, which is not euidenc d. 

9.29. If this account of Opacity 245 true, it would be 
of no ſervice to capt e the Colours of Bodies pro- 

ceed from the Heterogeneous Rays of the Sun. 

9. 30. It is farther affirm'd in this Philoſophy, that all 

Bodies which are colour d or opake, contain [nterſtices 

of a different Subſtance from their own. 

v.31. The foregaing Section not prov'd, but by ſuppeſing 
what was to be demonſt rated. | 

9.32. This account of Opacity not confirm d from Bo- 
dies becomin tranſparent,by filling up their Porgs with 

Matter of 2 ſame denſity. | 

9.33. If Tranſparency depended upon 4 Repletion of the 

Fores, with Matter of ry ſame denſity, the maſt. / ” 

d 4 En 
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and conſtipated Bodies ought to be moſt tranſparent. 
$. 34. On the contrary, Bodies divided into the ſmall 
parts would be the moſt opake. 
H. z 5. That the parts of Bodiesbwuſt notbe leſs than of 4 
certain definite Bigneſs to produce Opacity affirm'd, 
becauſe neceſſary to the preſent Hypotheſis that thy 
ſhould nat. | 
6. 36. The Inſtances of the Object Glaſſes being near, aui 
e the Water-bubble when thinneſt, not refletting, u 
inſenſibly reflecting the Rays, of no ſignificance to th 
preſent Dottrine of Opacity, 
$.37 . Since opake and colour d Bodies are endeavourdu 
be folv'd by the ſame Hypotheſis, what has been ob. 
ſerv'd againſt Opacity, is equally concluſive again 
the Selution of Colours in Bodies. 
§. 38. That differently colour d Bodies conſiſt of Par: 
ticles, which reſemble the Fragments of thin Plate 
of Glaſs of a different I hinnejs couſider l. 
C. 39. T his Solution confuted, from the Corpuſcular Thi 
loſophy, and Prop. 14, 25, 3%, 4“ not being true. 
5. 40. 1f it were not, its proof yer depends upon an Aus- 
© {ogy betwixt the parts of Bodies, and the thin plates of 
Aur or Water. 
6.41. That the Feathers of Birds, or the Webs of Hi. 
ders, or the Fibres of Silk,do not prove this Analogy. 
0.42. The colours of Silks, Cloths, &c. growing mort 
jaint by being immers'd in Water, or Gl, no Argu- 
ment of this Analogy. | 
$. 43. Leaf Gold, and the Tufuſjon of Lignum Nephri- 
ticum, tranſimitting one colour and reflecting ante 
ther, no Argument of this Agreement. 
6. 44. The colour d Powders us d by the Painters, ani 
changing their Appearance by being ground, no pro 
of this Analogy. ns. 
9. 45. The Precipitations, or Coagulations experien din 
- Chymiſtry, do nos juſtify this Analogy. 
$. 46. The Doctrine of Saline C orpuſcules, cauſing tle 
a e Precipitations and Coag ulations, ec 
4nd. „ | 4 
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5.47 The Diviſion of the parts of Water in the Atmo- 
ſphere, confider'd. . | 

\. 48. If this Analogy was juſt in ſome reſpecti, it would 

not be ſufficient to ſolve the Colours of thoſe Bodies, to 
which the thin plates of Air or Mater are not analogous. 

49. H this Analogy was true and exact, it ought to 
take in the other Qualities of Bodies which it omits, 

becauſe not neceſſary to the preſent Hypotheſis. 

. 50. If this Analogy was not ehimerical, it ought to fur- 

niſb us with the trueſt Solution of the other Properties 
of Body, as well as Colour. ; 

$1. I Bodies conſiſted of ſmall Lamine or Plates, the 

colour of the whole would be different from that of its 
ta. a 

. 52+ The Colours produc d from thin Plates, not the 

ſame with thoſe which are impreſi d upon us from 

Natural Bodies. 


|. 53. The different . „Plates, according to this 


i. Philoſophy, cannot produce different Colours. 

54. The Hypotheſis of Bodies, conſiſting of different 
. Plates, contradicts the former, of their Colours ariſing 
of WW from the Heterogeneous Rays of the Sun. 


I. 55. The remaining Propoſitions in this Philoſophy, not 
bi neceſſary to be confiler'd, ſence they depend on the fore- 
1 22%: | | 

. 56. The Suppoſition of Vacuity, reflecting Light, a 

proof of the Abſardity of this Philoſophy. 

0.57. Bodies tranſmitting the Rays of one colour and re- 

fecling thoſe of another, no Argument for Heteroge- 

neous Rays in the Light of the Sun. 


CHAP. 
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CHAP. Ve - 


Concerning the Modern Doctrine of the 
Priſm, apply'd to the Solution of the 
Phænomenons of it. 


| 4 | 6. 1. He Phenomenons of the Priſm next to be cn. . 
i ider d. | 
j [| C. 2. The Images made by Colours refratied from i 


14 Priſm, and trajected thro' the Interſtices of a Cont, 
i4 explain'd. 

—_ F. z. The Multiplicity of Images in the preceding Phe 
19 nomenon, not accounted for. | 
ES C. 4. The Aſcent and Deſcent of the Images, not ſolv' 
"I C. 5. The Diſtance of the Images from * Priſm, un 
7 ; | ; olv'd. 

1 b. 2 The Confuſion of the Images are ſaid to product. 


N 


ma To fm A * 


white appearance. 
6. 7. A confuſion of the Images not evident, from a quit 
reciprocation of the ta 


$.8. How the Images ſhould mix by the Paper beingſa 
ther remov/d, nnaccounted for. 

$. 9. The Inclination of the Paper from one ſide t04 
ther, and from thence a Rd or Blue appearing, x 
confirmation of this Doctrine. 

C. 10. Theſe Experiments do not prove that Light cr 
fiſts of Heterogeneous Rays. 

$. 11. No relation betwixt the E xperiments of the 2 
and the nuo Pri ſins. 

$. 12. The Experiments of the to Priſms explain d. 

v.13. That the Priſms being lac'd together produce 
white, and replac d er heir diſplacing them, 110 
they produce the ſame white, has no Argument or (it 
cluſion in it. | 

b. 14. No refraftions of the Rays thro' the Baſes 1 
Priſms. | 

d. 15. Inconceivable how the Rays ſhould be reſrafted 1 
that Manner which this Scheme ſuppoſes. W 

\ 
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| . 18. The Evaſion, made uſe of by this Philoſophy ,to ſur« 


6.16. How Rays ſhould fill or taks up a greater ſpace 
6. 17. How the Rays, which coincide with others of tha 


22 1744 


The CONTENTS. 
than it 15 poſſuble for them to do, une æxplain 4. 


ſame colour, ſhould produce a mixture of all the Rays, 
and conſequently a white, unſolv d. 


mount the preceding difficulty. 

6.19. An Arbi diſpoſition and ad jaſt ment of the 

Rays, in order to produce a confuſion of them, no Ar- 

gument of the truth of the Hypotheſis, with which they 

are thus arbitrarily made to agree. 

\.20. If this Arbitrary Adjmſtment of the Rays was al- 
low'd, the confuſion of them would be in a much leſs 
compaſs than what is aſſign d. 

. 21. The Extremities of the white Images would be 

painted with Red and Blue, if this Arrangement was 

juſt. | 

9.22. = Rule for the Compoſition of Colours, ex- 

lain d. 3 
iu The foregoing Rule not anſwerable to Nature. 

(. 24. The foregoing Rule, no Confirmation of the pre- 
ſent Hypotheſis of Lights and Colours. 

9.25. The Phenomenons of one Priſm only, propos d. 

. — 1 one Priſm only, as explain d 

mus P loſophy. | | 

2 wy preceding Solution invalid, in ſuppoſing twoOr - 

of Rays refoaBted thro' the ſame Priſm,which are 
not accounted for. 


92 1 _ becauſe the Diftances are arbitrarily 
aſſum d. 
9.29. The Two Orders of Rays are not ſuppos d to be re- 
fradcted to the ſame Extent in the preſent Experiment, 
as inthe former. | | 
\.30. This Solution do's not agree with the Rule before 
laid down for the compounaing of Colours. 
9.31. This Solution do's not agree with the Colours 
found in the Experiment. | 
32. 1f the Faint Blue, in the Computation, is anſwer- 
able to the Green in the Experiment, upon the account 


of 


9. 33. The Intermediate White, according to this Ds 
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of the Tellow in the Sun's Rays, the ſame Tellow w 
cauſe 4 proportionable Alteration in the other (, 
lours. | 


Arine, ought to be an Intermediate Tellow. 
F. 34. A fuller Green, Tellow, and Blue, produc'd un 
4 farther removal of the Paper, not accounted far, 
F. 35. If the foregoing Phanomenons are not ſolv( 
it is unlikely the others mentiow'd in this Philoſojh 
ſhould be . | 


CHAP, VS + 


Concerning the Solutions of the Rain 
bow from the Carteſian, or from the 
preſent Principles. 


6. t. TH Hypotheſis of one Reflection and two Rb 
fractions, to ſolve the Primary Iris, only war 
thy to be conſider d. 
g. 2. The Foundation and Riſe of this Hypotheſis. 
F. 3. The Hypotheſis it ſelf explain d. 
Y. 4. A Second Account of this Hypotheſis. 
§. 5. A Third Account of this Hypotheſis, 
§. 6. Small Globes of Water requiſite to it, and therefun 
the Corpuſcular Philoſophy. ky? 
$. 7. Not certain that Rain or Miſt falls in portions f 
ſpherical Fig ure. N 
9. 8. 1f this Hypotheſis were true, upon every Showt 
and Oppoſition of the Sun to it, a Bow ought to appea, 
which do's not. | 
$. 9. This Hypotheſis ſuppoſes Globes diſtinct from tab 
other, which is impoſſible to conceive, whilſt the 81 
is conting d without Interruption. 

10. If the Globes were diſtinguiſh'd from each other, 
and infinitely ſmall, there would be only 4 Refiexio 
in à point. | 

6.11. If the Globes were diſtinguiſh'd from each ather 
and of a definite Bigneſi, the Colours could be 7 
. 
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ſeen from one Globe in the ſame Circumference of the 
Baſis of the Cone drawn from the Eye, 

, 12. The precedingi Argument explain d. 

6.13. If this Doctrine was true, the Colours mould not 
appear in that Order in which theBow repreſents them. 

6.14. Nor in the ſame Latitude and Extent. 

. 15. Several Reaſons againſt the Refractious and Re- 
flections, aſſerted of one Globe only. 

. 16. A greater Latitude belongs to the Red, by Obſer- 
vation, than this Doctrine allows to the whole Rain- 
bow. 

9.17. A Double Refraction and Single Reflection, not 
certain in it ſelf, tho hitherto granted. | 

18. The ſame not certain upon a Second Account. 

9.19. Why two Refractions and two Reflections ſbould 

be neceſſary in the Secondary Iris, and not in the Firſt, 

The Artifice is plain, but the Reaſon not ſo. 

. 20, The Doctrine not prov'd from Experiment. 

5.21. An Objettion againſt this Hypotheſes, from its ſup- 

poſing the Rays of the Sun to fall on the Globe, parallel 

to the Line drawn from the Sun's Centre to the Eye. 

9.22. An Objeftion from the Improbability of the Eyes 
2 the Rays in one Station, according to the 
preſent Theory of Refractions. 

5. 23. The Calculations upon this Hypotheſis, the next 
thing to be conſider'd. 

(.24. The Method of Calculation upon the foregoing 
Hypotheſgs. 

F. 25. The Inferences made from the Tables, by the pre- 
ſent Philoſophy. | 

\. 26. Theſe Tables differ amongſt one another. 

9.27. Conſidering the Smalneſi of the Globe, theſe Di- 
ſtinftions of Angles in the T ables are inconceivable. 
. 28. The Magnitude of the Globe not determin'd,and 
therefore the Calculation not agreeable to Nature, but 

an Abſtracted Reaſoning. 

. 29. Thirty Minutes the utmoſt Difference of the Rays 


ſeen by the E Jes or not, either of which involves an 
Abſurdity, 


$.30. 


| b The CONTENTS, 


| 

| ; N | C. 30. The R s which fall betwixt the Sines 9200 aud 

: } | 9700, in theſe Tables, conſider d. 

ih C. 31. An Ol jection — theſe Tables, that fron 
1 7400 10 7900, the Angles O NP do not differ fron 


— each other above 1?, 32 49 

ith C. 32. The Lucid Point in the Globe not explain d. 1 

ny 5. 3 3. Why the Eye ſhould receive Rays under Angle: of l. 

{5 41% or 52*e — not acrounted for. 0 

(44 C. 34. T he vaniſhing of the Lucid Point by interceptin ' 

9.4 certain Rays, not ſolv d. Fl 
"| F. 35. How a Tangent to the Globe ſhould be refra i 7 
| or reflected, inconceivable. (3 
x 


9.36. How a multitude of Rays ſbould be refracted us 
der one Angle, and in one Point, not to be appr 
bended. 

C. 37. Other Calculations invented, but not confuder 
fence they depend upon the ſame Principles. 

. 38. The Phenomenon of the Luminous Point aſſert 
from theſe Calculations. 

F. 39. The Luminous Point may be ſen nk an An 
of 44 or 45 Degrees, which ill _ with 41, 
which it is fix'd by the foregoing C alas 

6. 40. Becauſe more Ra —— under 4 or 52 De 
38 no Proof that there none appear under any ati 

$.41. That Rays,which are refracted in Angles leſi tha 
* Degrees, are not collected to a Point, — prev d. 
$. 42. T he Application of this Calculus to the Drop! # 
Kain in the Air. 

b. 43+ The Globe, upon which this Calculas is made, i 
Carry'd to the Diſtance of the Rain-bow, would di 
appear, and conſequently the Lucid Point in it. 

b. 65 5 Drops of Rain leſs than the Experiment 

5.45. To make this Calculus ſquare with 4 my 
Water in the Heavens, the Ambitus of it ſpowla be a 
large as that of the Shy it ſelf. 

9.46. The Lucid Point — its Elevation, nt t 
counted for from Heat and Cold, 6.47 
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47. What is demonſtrated againſt the firſt Iris, is with 
allowances, equally valid againſt the ſecord. 

48. The Colours of the Bow intxplicable from 4 
Termination of Shadow. 


49. If the Colours of the Bow are not explain'd, the 


whole Doctrine muſt be falſe, ſo far as it relates to 
that Phenomenon. : 

(0, The Explanation of the Colours from a Conſtipa- 
tion of the Rays abſurd. 

it. The Explanation of the Colours from the New 
Theory of Light and Colours propos 4. | 
(3. The Compariſon made from the Tropicks, conſi- 
der'd 


(3:7 he Rays, which conſtitute the Lucid Point, vari- 


uſh refracted, . to their different Degrees of 
Refrangibility, examin'd. 
. The Angle G RM, in both the moſt and leaſt 
refrangible Rays calculated from the ſame Point G. 
4% not agree with the Abſtrafted Calculation. | 
55, All the Different ly-refrangible Rays are mix d in 
G, and therefore the Point ought to be colourleſs. 

j6. If they came diſtinctiy refracted to the Eye, they 
would be there confus d and mix d into a white. 

(7. The Rain-bow would be ſeen in more than one 
Lucid Point, if this Doctrine was true. 
. Another Ob jection againſt the Order of Colours, 
vbich would reſult upon this Doctrine. 
59. The Arbitrarineſs of this Doctrine, in ſometimes 


— uſe of Refractions, which at other times it re- 
%e 


0. The other Phenomenons of the Rain-bow ſtill leſs 


q;reeable to this Hypotheſis. 


61. The Keaſon of aur Diſſenting from the preſent 
Philoſophers. | 
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PRINCIPLES 
Natural Philoſophy. 
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CHAP. I. 
ncerning the Exiſtence and T ruth of our 
Faculties, and our Reaſonings from them. 


ſes of things,and is willing to take the painsof 2 ferns | 

inquiring by what ſecret and — —5 Po l 

Il Nature is acted, what Laws ſhe obeys, and into i, any real Ex- 
hat kind of Principles ſhe is ultimately reſoly'd, it Mense in the 

rms neceſſary for him in the firſt place to conſider, Heria er 99% 
bether there is any ſuch Being in reality which 

e call Nature, or whether it is not a manifeſt De- 

lion and Impoſition upon our Senſes, or ſome way 

other produc'd by the force of our own Imagi- 

Mitions ; if ſo, it is in vain to tire our ſelves with te- 

ous purſuits after a Knowledge which is never like- 

ly to be obtain'd, and it will be the ſame with the 

vileſopher's, as the Poets Dream, and the Image it 

Preſented, namely to vaniſh out of our embraces 

= ve think we have the faſteſt and ſureſt hold 

it. | 
92. In order therefore to determine ſo material a h ſort if 
deſtion, it will become us to examine how far and in 22 7 — 

wat ſenſe we ought to doubt of every thing. If — c 

bat is meant that we ſhould not believe our own 

ulties till they are evidenc'd to be true, it is no 

than to ſay we 9 not believe them at all; 


ſince 


| T any one deſires to ſearch into the hiddenCau- The fis thin 


_— -— _— 
— 


— 8 - 
phy or — 
rr 


» I i ty - —— 
e * 


— _ 
8 


| — I” _— — . 
* m - 
m ” 


i 
— a —_—— 
— —— din 


r 


1 — 


y k — FE Rs — wy n 
' a> wn r ²˙ . ge gt ers 


| 


The Truth of our Faculties, Parti 


ſince they cannot admit of an Evidence ſuperiory 
their own, not from the Veracity of Almighty God, 
the Proof of whoſe very exiſtence depends upon t 
truth of our Perceptions, nor yet from our Re 
ſonings upon our Perceptions theraſelves, which ar 
only the reſult of a due arrangement and diſpoſ.f? 
tion of them. 2 5 8 
How far „e . 3. This indeed we may do, we may ſuppoſe thy 
amy doubt of hitherto we have taken things upon credit, that ve 
every thing. have given our aſſent to ſeveral Propoſitions with 
out due information, and therefore being reſoly 
to begin all our Knowledge anew, and to ſettle i 
upon ſure and firm foundations, we doubt, that i 
we ſuſpend our Judgments concerning thoſe mit 
ters, which we have till this time receiv'd and en 
brac'd, without the leaſt pauſe or heſitation, An 
conſequently we may likewiſe thus far doubt « 
our Faculties, but no farther than to give ot 
ſelves time to reflect upon and conſider them, 1 
impartially examine whether any real Objectia 
can be made againſt them; ſuch a Doubting a thi 
is not only juſt but commendable, and no ration 
Inquirer into Nature can ſatisfy himſelf withot 
it. becauſe it is no more than ſuſpending our aliet 
till we meet with a full and manifeſt conviction 
This is not, however, to deny or doubt of d 
truth of our Faculties, notwithſtanding our E 
dence, but to weigh matters, and try whether tl 
can be a greater and more forcible produc'd in of 
poſition to it, and till that we will not pronoun 
whether we may entirely acquieſce in tbem. 
The difference of this Opinion from that vid 
Scepticks maintain, who pretend they are ſure © 
nothing, is that they doubt of the-real truth of 01 
Faculties, becauſe not yet prov'd (and which it! 
impoſſible they ever ſhould be, if once doubted of 
whereas we doubt of them, or rather ſuſpend oute 
ſent concerning them, becauſe the merits of the i 
haye not been yet examin'd; that is, they o 
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il they can find a Demonſtration of them; we 

only till we have conſider d what is objected againſt 

hem, and the force of the Arguments which are 

produc'd for them; or which is the ſame, we do 

ot pronounce any thing concerning the Certainty 

our Faculties exiſting, which is what we intend 

y Doubting, the Mind is put in a ſtate of per- 

& Suſpence, and do's not propend or incline to 

me hand or another; whereas what is properly 

bent by Doubting, is, when we acknowledge it 

ncertain, whether our Faculties do exiſt or not, 

don ſome appearances or other of Reaſon ; ſo that 

je Mind in ſuch a caſe is no longer indifferent, but 

$ aCtually aſſented to this Propoſition, viz. That 

tis uncertain whether out Faculties exiſt, which 

different from what we aſſert. 

(. 4. In this ſenſe then let us ſuppoſe Nature to be In which Senſ+ 
univerſal Blank, all our former Perceptions as well of Poubting. as 
Knowledge to be loſt and eraz'd from our Minds, © yoo 5 
that we were perfectly clear of all the Prejudi- , —_— 
5 and Impreſſions we had receiv'd from Cuſtom js abſolutely 
Education; that is, let us now imagine that we known 79 u. 
gan to think and exiſt, and let us prepare and 

Mmify our ſelves with this Reſolution, that we will 

mit of nothing for truth till we have firſt fully 

mind all the Circumſtances and Relations under 

ich it lies to us. 

\. 5. When we ſay that all things ſhould be con- prþerher all he 
y das if we began this moment to think and exiſt, ſee is nor mere 
mean only in reſpect of our Knowledge, ſince we {Pagination 


nich ume all our Faculties in full force and vi- 
e u, and perfectly exercis'd to diſcern and diſtin- 
foi b our Ferceptions, and to reaſon exactly upon 
iti en; which poſſibly would not be allow'd, if we 


re dut juſt come to the uſe of them: Let our 
© now be ſet open and made free to receive 
proper Informations from things without us, 
immediately find our ſelves ſurrounded with a 
of Beings, bur all the Queſtion is, Whethcr 
A 2 this 
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ren 
this is not a pleaſing Dream, and the whole doi 
not reſt in the Imagination only. : and 
The way wo 96. As therefore Mathematicians begin their De nd 
prove External monſtrations from thoſe Steps which were the laſt inthe 
Beings not to the Proceſs, by w they arriv'd at their Knowledge 
be the Crea- ſo it will not be any ways prepoſterous to prove the 
tures of our 5 b per 
Imagination. certainty of Beings external tous, tho” poſſibly firlſWe! 
| known, from that of our own Reflections upon th cor 
Impreſſions they make, which are the laſt, that is, i on 
trace the Effect back to the Cauſe which produc Mee 
it, and from the Nature of our Perceptions evinceWint 
the neceſſity of other Beings as well as our own, Wis: 
Our own Per- g. 7. In purſuance of which, the firſt thing we per Pe: 
ception- are firſt cei ve in our (elves is, that we think, that we reaſo cer 
* and judge, and this is ſo evident and plain, that ber 
br ve douby ſee no cauſe to doubt of it; however we will HA be. 
of em. far doubt as to _—_ our aſſent, till we know wide: 
| it is that can poſſibly be alledg'd againſt our being} | 
perfectly aſſur d of it, which is no more than to lin re 
we are not ſo far prejudic'd on the {ide of Demo Al 
ſtration it ſelf; that we will not give a fair and in Cc 
— hearing to any Arguments which ſhall "iſ cu 
rought to oppoſe it; that is, what we mean , Et 
intend by ſuch a Doubting is only that we are , Q 
prepoſſeſs d, and that we wave determining up vt 
the ſtrongeſt Evidence, whilſt there is the lei 
pretended to ly againſt it, di 
The Reaſon F.8. If it be therefore now inquir'd of us, bo ro 
why we may we know we perceive, or think, or judge, or ou 
be certam that member, &c. which are only ſeveral ways or 0 ex 
we perceive and : 
b. ners of Perception, we anſwer, becauſe our try 
ceptions are themſelves and nothing elſe, if the i 
are differing from themſelves, it is not impoſ m: 
ſible for a thing to be what it is, and not v to 
It is, or which comes to the ſame, we may vil 
out any offence to truth, affirm two cont" vi 
Propoſitions; If our Perceptions are themle) "il m 
then the Queſtion is, Whether they are ſometh! 0 


or nothing, if they are nothing, there is no = 
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rence bet wixt Perception and no Perception; that 
is, it is the ſame Perception when I: ſee the Sun 
and when 1 do not ſee it, but if Perception is it ſelf 


then Perception do's and muſt exiſt : 

The next thing to be determin'd is, Whether we 
perceive ; we ſay therefore, ſo far as we are intelligent 
Beings in that Senſe of we, for we do not at preſent 


ongsto us, either our Perceptions are our own or „ 
renot, if they are, then we perceive, that is, we exi 

imelligent Thinking, perceiving Beings, becaule it 
b already prov'd that our Perceptions exiſt: If our 
Perceptions are not our own or our ſelves, then Per- 
ception is not it ſelf contrary to what has been be- 
fore evinc'd; for if Perception is it ſelf, then our 


der, is our own and our ſelves; 

Nor do's itmatter here whether theſe Perceptions 
ne produc'd from one Cauſe or another, whether by 
Almighty God immediately or from External and 
Corporeal Objects, or from the force of our own Fa- 
culties, or from a Dream or any other way, ſince the 
Effect, not the Cauſe, is at preſent inquir'd, and the 
Queſtion is not by what means we perceive, but 
whether we really do perceives 

This is not however propos d as a Demonſtration 
different from that of our Intuitive Knowledge,being 
o other than that Intuitive Knowledge it ſelf drawn 
out into the ſeveral Axioms of it, in order to ſhew the 
fxtreme abſurdity of thoſe who can doubt of the 
ruth of their Faculties, ſince they mult be oblig'd 
it the ſame time to deny Propoſitions as plain and 


to it ſelf, 


My not all this be a Dream; there is nothing 
an be more abſurd than ſuch an ObjeRion, i 
A 3 it 


nd nothing elſe, and at the ſame time is ſomething, 


conſider the Material or that Corporeal part which be- 


Perception, which is the Perception we now conſi- 


manifeſt as that to is not three, or that five is equal 


Fe 


9. From the foregoing Section it ſeems e- obj. f our Per- 


1 that we do perceive; but it may be ſaid, c being 4 
Dream, A- 


res. 


—— — 
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it is made and deſign' d againſt our real and aGuy 
Perceptions, ſince it muſt be own'd that in Dream 
we have as juſt and as true Perceptions as when ye 
are the moſt awake, however they are delincated 
the Mind, and by what Methods, and from what 
Cauſes ſoe ver we can imagine, which is not at 
ſent the Inquiry; all the difference we find in 
Dreams from being awake, is only this, that our 
Perceptions in them are not agreeable to the real 
Exiſtence of things, that they are confus d and in. 
coherent in the one Cafe and not ſo. much in the o- 
ther, and that they change too quick for our notice, 
where we have not our Reaſon. and Judgment to 
carb the impetuouſneſs of thoſe varying Images in 
the Mind, which ſucceed one another without or- 
der or diſtinction; ſo that many times when one te- 
preſentation has enter'd the Mind, as far inſtance, 
that of a Man, it ſhall immediately alter ſucceſſ- 
vely into very different ones, as a Wolf or a Mon- 
ſer, &c. whilſt the Mind at the ſame time appre- 
hends thoſe ſeveral appearances to belong to one 
individual Perſon of which it was then Dreaming: 
This notwithſtanding is no more an Argument 4- 
gainſt our really perceiving than the falſe Reaſon- 
ings even of Men of Senſe, or the unaccountabl: 
Whimſies of Men under a Diſtraction are, which our 
Dreams would be a lively picture and repreſentation 
of, if we were to converſe with others amidſt the 
wild and extravagant Fancies we experience in them. 
If we therefore affirm that it is not certain, ve 
perceive, becauſe we may only dream fo, it is o 
other than to ſay we are not ſure we perceive, 
cauſe we poſſibly may not connect our Perceptions 
agreeably, or may miſtake one Perception for no- 
ther, both which Caſes do imply and ſuppoſe Per- 
ception in the very Argument which is hrought # 
gainſt it; but if there is an y other Notion of dream 
ing beſides what is drawn from Nature, and which 
we have explain'd, it is an imaginary one, that * 


u 
\ 
« 
t 
] 
{ 
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en be no Definition given of, unleſs that it is the 
Dram of a Dream, which when it ſhall be fully 
explain d what ĩt ĩ it will be time enough to ſhe w, 
we have go teaſon from thence to diſtruſt the truth 
of our Perceptions. 

(.10. Beſides what has been hithertoalledg'd,thoſe Thy/e who ar- Þ 
who queſtion, the truth of our Perceptions, either I cy F 
do it upon ſome grounds, or upon none; if upon pee, q 
none, the Cale is plain againſt them; if upon cer- fwppoſe what 
uin Reaſons and Concluſions, it is to be ask'd, they endeavour 
Whether they do oor do it upon a Perception of fue, 
thoſe Reaſons and Concluſions; for if they do not 
perceive thoſe Concluſions, they do it upon no 
grounds at all, and conſequently the Caſe, as be- 
fare, is evident and palpable againſt them; if they 
do perceive their Concluſions, then that very Per- 
ception is a Confutation of their own Argument; 
be. it is impoſſible for thoſe who doubt of our p 
Perceptions, to bring any Reaſon why we ſhould 
doubt of them, whoſe Evidence is greater than that 
ye perceive, or rather whoſe Evidence do's not de- 
prad upon that af our Perceiving. 

$.11, But notwithſtanding this, I know it may be 04j. from our 
ug d againſt us, that we are ſa aften deceiv'd, that being eften e- 
ve cannot Le certain of any thing, and particularly u = | 
u to what concerns our Perceptions, it is very fre- — | 

vent for us to think we ſee a thing, when we really | 

| not, therefore why may we not be deluded in 
thinking we perceive, when in truth there is no ſuch 
Perception; To which the Reply is not difficult, 
beczuſe all the Exceptions which can poſſibly be 
made againſt our Certainty of any thing are char- 
8eable, not upon our Perceptions, but upon our 
nts of, or our Reaſonings about them; for 

there cannot be the leaſt Inſtance given, where any 
one did got perceive what he did perceive, tho he 
augit be miſtaken in the Judgment which he made 
of ſych a Perception, in attributing 1t to a wrong 
Cauſe, or affixing it to, and joyning it with ſome- 
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thing foreign to it, which did not enter into the N. 
ture and Being of the perception it ſelf: This, hoy. 
ever, is no Argument againſt the reality of our per. 
ceptions, but againſt our being infallible in ou 
Concluſions upon them, which no one ever yet de 
fended. W y 4 
We is not male H. 12. It will be therefore farther inquir'd, Whe. 
s judgment of ther we do not make or form a Judgment upon our 
1 Perceptions, when we affirm that they exiſt, becauſe 
of that Ward, we perceivethem; this indeed ſeems to be the laſt Ob. 
or if we do, it jection which can be made, and wants no other Soly. 
js falls. tion than the ſaying, that we do not makea Judgment 
of our Perceptions in the preſent Caſe, ſince to 
make a Judgment of any thing, or to reaſon upon 
it, ſuppoſes, as in Sect. 11. (in which reſpect we 
are only deceiv'd) that we conſider ſomething that 
is foreign and extraneous to our Perceptions; 
whereas when we ſay our Perceptions exiſt becauſe 
we perceive them, is no more than to affirm, ac- 
cording to Sect. 8, that our Perceptions exiſt, be- 
cauſe they do exiſt, ſince it is there proy'd, that 
Our Perceptions is the ſame as to aſſert we percejve. 
If Judging is taken in any other ſenſe, than com- 
paring different Perceptions together, and determin- 
ing upon them; that is, if by judging is intended 
the taking only one individual Perception, and 
pronouncing that it is what it is, ſuch a Judgment 
indeed we make of our Perceptions, but then it 
do's not fall under the number of thoſe fallible ones, 
which ſhould bring the reproach of / uncertainty 
upon it, ſeeing it is a moſt indubitable Maxim, and 
was never found to impoſe upon or deceive Us: 
And yet by this way of arguing, becauſe we ar 
por always ſure that we joyn and conne different 
Perceptions together aright, we cannot be ſatisfy d 
whether we may affirm any one Perception is 00 
other than it ſelf, or that it is impoſſible for the 
ſame thing to be and not to be: The whole Obje- 
Aion therefore comes to this only, that becauſe oy 
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ſome Judgments we have made which have de- 
iyd us, therefore we cannot, nor mult not truſt to 
hoſe which never could nor did. d ä 

5. 13. That we ere then is manifeſt ; that we Al the Facal- 
likewiſe reaſon an 


Mind is perfectly conſcious, but as before we did the Mind are 
ot inquire into the Cauſes of Perception, ſo now, 44 4 
either do we into thoſe of willing, or judging, or ions, and 
nembring; it is ſufficient at preſent that they rhoſe Operati- 
iſt, which is very evident from the Exiſtence of ons are our Pere 
uch Perception in us of thoſe ſeveral Faculties and —_ 
Operations; *tis true it may be ſaid, that our per“ 

tiving theſe Powers in the Mind is only a proof 

that we have a Perception of them, but not a real 
Demonſtration that they exiſt there; but we are 

vithal to conſider, that the Operations of our 

Minds, which neceſſarily infer the Powers of thoſe 

Operations, are our Perceptions themſelves, which 

tave been already evidenc'd to exiſt ; When we rea- 

ſon, or judge, or will, or remember, and let us 

ale any other Action of the Mind, it is ſtill re- 


ed od into Perception ; and if that Perception is 
nd ruly exiſting, that Action muſt be ſo, and there 
8 no manner of difference in the Nature and Eſ- 


ſence of the Operations of the Mind, only in the 
Denomination which we give them; thus the Na- 
ty due of Judging or Reaſoning is only a Perception 


od on ſeveral preceding ones, that of Remembring 
o more than a repeated Perception of the ſame 
re ing, and perceiv'd to be ſo; that of willing a 
nt I krception of ſomething which determines us; 
'd ut by what we are determin'd, or how or 
no bich way we remember, or the Riſe and Cauſe, 
he * true Methods of Reaſoning and Judging 
A not concern us; it is enough if the Operati- 


M of the Mind conſiſt in Perception, and conſe- 
hs „„ 
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qty if one as well zs the other do's realy 
GS. OH 3 .. . 11 
The conſidering F. 14. From what has been ſaid, we have juſt reaſa 
. phe Faculties of to blame thoſe who ſpeak of the Powers and Facultie 
non of the Mind, as diſtin Beings from. each ather 
4 — whereas they are all one individual Being, and only 
of Error. receive different Appellations from our differen 
: way of conſidering the ſame real Perception: Thi 
however has been the occaſion of the Objectien we 
before mention'd, namely, that tho' we did pe 
ceive theſe Faculties of our Minds, yet it was not 
from thence neceſlary they ſhould exiſt , wherey 
the Powers or Faculties of our Minds are concl 
ded from the Operations or Aftions we experiev 
in them; and ſince they are no other chas Sita 
manners or ways of Perception, all theſe Facultis 
which have been fo eſſentially diſtinguiſh'd- a 
no other in m_ than the Perceptive, which bs 
been fully prov'd to exiſt'fram the Exiſtence d 
Perception, and by conſequence, that all the Pom 
and Faculties of our Minds, and all that is de 
riv'd from them, do ſo too, i. 6. that we exiſt lt 
relligent, Thinking, Reaſoning, Willing Being 
with all the Properties and A ffections which hn 
been hitherto attributed, or apprehended to belong 

to us. | 8 | 
4: eur Facul- H. 13. We have no reaſon then to doubt of the 
fie: oxift, 2 truth of our Faculties, any more than of our he- 
ged. fo are ceptions, they are ſuch as our Minds repreſent then 
they likewiſe in- to us; granting therefore our Faculties are true ini 
falbble and cer- pect of their exiſting, and their repreſenting our Pet- 
zain in ther ceptions right, ifaſter this it ſhould be ask'd, Wheth* 

we es they are true in another Senſe, that is in ever! 

ing us withjuſt and infallible Concluſions v hen 
' uſe them, with the greateſt Caution and Circum 
ſpection; or which is all one, whether we can be 
aſſur d of any thing in our Resſonings upon — 
Perceptions; it is certain we may; ſince this uu 
of our Faculties do's neceſſaily reſult ow 


j 
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uber; for if our Perceptions are true, then there 
a :&ual and real Diſtinction of them, or, which 
the ſame, if every Perception is it ſelf, and is 
erefore ſuch as it appears to the Mind, the Mind 
uſt perceive the Agreement or Diſagreement of 
hem, upon the very account that it percei ves them; 
d therefore we may infallibly affum, that one 
erception is not. the ſame. as another Perceptions 
ich is different from it, or that. one Perception 


nnothing elſe than comparing ſeveral Perceptions 
ether, and diſtinguiſhing betwixt them where 


e one Perception for another, which is not an- 


1 diference betwixt them, where all things conſi- 
ed they are the ſame, it is then and then only 
t ve are deceiv' d. | 
dus if we affirm that three added to three is e- 
ul to x, it is upon the Perception of one Unit 
ng equal to it ſelf, and an equal Collection of 
nem being ſo too, on the contrary, if we affirm 
aa three is not æqual to four, it is upon a Per- 
| 2tion of their Diſagreement with each other, from 
hc": Agreement of what is known to be the ſame ; 
peer three is not equal to four, becauſe Vuity is equal 
ben t elf, and three Vrits equal to three. Units, a 


erefore not equal to four; and it is theſame in the 


2 


pe firuſeſt Reaſonings in the Mathematicks or Philo- 
tba by; as the Square of the Hypotenuſe being equal 
zil- . te Squares of the ſides or any other Theorems 
e Geometry, which in the laſt Reſult, if true, are 
n- d into Identical Propoſitions, and the Re- 


2 
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. which they bear to each other when di- 
n eee 
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;the ſame with another to which it exactly cor- 
s; but the whole of our Reaſoning conſiſts 


ey differ, or making no Diſtinction betwixt - * 
em where they agree; on the other hand if we 


gerable to it in all xeſpeRs and relations, or make 
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of Ceriainty, thence know and are ſure there are ſuch Countries 


Rertial and ab- tho? there is no deriving that Knowledge or Aſſy 
ſurd. Eſſay 
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This however only reſpects that kind of Res 
ſoning, which concerns thoſe Sciences, whoſe foun, 
dation is in the Mind, and are built upon the 
Perceptions obſervable in it, for there is a Rez 
ſoning and Certainty, which ariſes from other 
Principles, and where the Agreement or Diſagree. 
ment of our Perceptions can have no place, as in 
Matters of Teſtimony ; fince if ten thouſand Per. 

ſons, of undoubted Integrity, ſhould alledge they 
Lock, N:tion have ſeen ſuch a place as France or Italy, we fron 


Le 5%. , rance from any Compariſon of the Perceptions of 
B. 4 18. + our own Minds, and there is leſs danger of our be. 
ing miſled from an Information of that Natur ( 
than from the other; becauſe the Mind when it 
lays down Principles of its own, and argues fron 
them, admits of a chance of being doubly deceiv'd 
both in its Principles which it contrives,and in its Ar g 
guments upon them, whereas in Matters of Teſti 
mony, the Fact is given and the Arguments upo By." 
it are only confider. 

Having therefore endeavour'd to evidence the 
truth and certainty of our Perceptions and our Ret 
ſonings, and our Judgments upon them, where 
due Care and Attention is us'd, we ſeem now wf, 

# Malbranche have fix'd ſome ſure Foundations, upon which ov Wl , 
Eclairciſe- Knowledge may proceed with Security; our ben 


8 Buſineſs is to prove, That Things without us exil, 

de la Verice, p. as well as the Powers and Faculties of our , 

34 Dr. Clarb Minds, which however it has been hitherto * de- 

— ns * pair'd of, we ſhall endeavour to evince in the fol 0 
2 lowing Chapter. | 


A Demonfira- F. 16, I know after a Conviction of our own Er 
pee Ad mon iſtence and the truth of our Faculties, we might 199 
* l 2 farther proceed to the Demonſtration of an Alm 
cluded from ai) and Allwiſe Being; but ſince the Apoſtle's Al- 
cmi lauen gument is, that from the Viſible things which 2 


of «ll Nane, created, may be eyidently collected his - 
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wer and Godhead, we rather chuſe to conſider the abe, than 4 
onſtitution of things in general, as well as that of partial one of 
ur own Exiſtence, before we enter upon ſo Divine 97 v Ext 
0 Argument; it being more agreeable to a Ratio. 
Philoſophy to conſider the Forces of Nature, ab- 


* acted trom a Supreme and Superintending Influ- 
mM Dce, and to a Pious one to make the Demonſtration 
her ff Religion, the End and Concluſion as well as De- 


i of all our Speculations, 


— 


CHAT. I 
Concerning the Reality and Exiſtence of 
External Nature. 
3 Hons chere are Beings exiſt without us, tho' "Oo 20 
it is probable, yet Philoſophers have it ſeems % WM - 
«counted it impoſſible to be prov d; Bur as it has Authority of 
been laid down for a Fundamental Maxim, not to de- others, to be ene 


mt __ any thing till we have duly weigh'd 27% Pe 
nd conſider'd every part of the Argument; ſo ve 


» Truth, without 


. re not to make the Opinions of others the Stan- 
„o ed and Meaſure of Truth, nor is it reaſonable for 


du to ſuffer either Prejudice or Authority to ſet 
. the leaſt Byaſs upon our Underſtandings; what we 
„to do, is impartially to follow Nature, with- 
out any regard to the Notions or Sentiments which 
ge. muy have poſſibly been entertain'd concerning it, 
ol. do receiv d with never ſo great a Commendation 
or Applauſe, * 

2 9.2. It has been before acknowledg'd,that our Per- The Exiſtence 
or eftions exiſt, ſuch as they are apprehended by the f Things with 
ob Mind, with all their peculiar Characters and Di- affix — 
ar Wl actions, ſince nothing can be more evident than 27 this World 
dt our Perceptions are themſelves, and not any e.. 
li elſe than what they are; from whence it is 
Kviſe certain that our Senſations, or our Percep- 

| ttons 


painted howęver, and drawn out upon the Mind inil 


had been exiſting without us, it will follow upon this 


attributing our Perceptions to wrong Cauſes, and mi- 
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tions of thoſe Beings, which are call'd Exteni 
have an abſolute and undoubted Exiſtence too, thy 
it is as plain that we have a Perception of the du 
and of ſome Diſtance or other, which lies betwixt 
ourſelves and it, as it is manifeſt that we think; ſup 

ſing then no more than this were demonſtrabl, 
namely that the World, which has been hither 
eſteem'd External to us, is nor fo in reality, but is 


its true Lineamentsand Proportions, as much as if it 


Conceſſion only, that all Nature do's truly and ad- 
ally exiſt, and that our Reaſonings concerning it may 
be juſt, and far from the imputation of Falſe and Chi- 
merical; ſor it do's not enter into the Nature of rei 
Exiſtence in what manner, or which way, or from 
what Cauſes a thing exiſts, and if the Univerſe, 
and all the Furniture and Beings contain'd in it, ar 
in our Perceptions, and our Perceptions are not im- 
ginary but real, as hath been prov'd, Nature will u 
ney exiſt and be no more a Dream, than if it ex- 
iſted without us, and independent and ſeparate from 
us; tis true we ſhall have been under a Miſtake it 


king Nature and our Perceptions upon that account 
different; but this will nor any ways take off from Na- 
ture's exiſting where it do's'exift, becauſe it may not 
oſſibly exiſt where we thought it did, nor will the 
ffect, which is certain and apparent, be leſsreal, 
becauſe referr'd to a Cauſe that is not ſo. 
Thus, for Inſtance, let us take that Perception ve 
have of Diſtance or the Sun, whatſoever is the Cauſe, q 
thoſe Perceptions'exiſt within us, and may as ly Wl z 
be term'd a real exiſting Nature, from being and 10 
exiſting in our Perceptions, as they could have been Wh 
had they deri vd their Nature from ſomething «lf, Wc 
and we = as juſtly reaſon upon them; for ve n 
may as well ſay a Triangle is not a . or the Wl, 


Light of the Sun is not the Heat of it, —_ 
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eſe Affections and Properties are exiſting without 

or are only Diſtinctions in the Perceptions 
ich we have of them in our own Minds. 
(.z. What has been alledg d in the foregoing Se. O Reaſonings 
tion is only to ſhew, that our Reaſonings upon Na- „ 3 f 
ur are not to be thought imaginary, neither is Na- 4½% nothing 
ne it ſelf to be accounted ſo, tho all were re ſolv d in- ould be ſup- 


9 


0 our Perceprions, fince our Perceptions have a real 5s d de exift 
a riſtence, and are as juſtly entitled to the Being ut u.. 


id and eſteem'd Nature, as any thing that can be 

pos d external to us; and the Reaſon wherefore 

loch a Caſe the World might ſeem to be imagi- 

ary, is, beauſe we had refer'd this Nature in our 

mds to ſomething without us, which upon the 

reſent Suppoſrtion would be only indeed an Ima- 

mation. ö | 
(.4. However,notwithſtanding this may beoffer'd The two Jef 


Sedlions are ar- 


winſt thoſe Philoſophers, who take a ſort of plea- , you tbe 


* re in unſertling the firſt Principles and Founda- worſt Suppopo- 
x ons of a Science that is truly Great and Noble, tio the Seep- 
„ +5 capable of Demonſtration as the Mathema- ticks cas mates 
m icks themſel ves; yet we ſhall not determine our In- 


wires here, but examine whether there are not 

Arguments ſufficient to convince us, that what is 

onceiv d to exiſt without us, really do's ſo. 

5. The Queſtion then is, Whether that thinking, -» _ => 
-e Poa "A 

erceptive Being within us, is capable of furniſhing — — 

v receive from External Objects: In examining Perception of 

a which, ſince what is apprehended to be exter- Diſtance can. 

„ uus, do's neceſſarily include a Perception of 30 N 

Diſtance from us; the firſt and moſt Natural In- * ſince it 

y Jury will be, Whether the Mind conſider'd as a 4% not any 

eng endued with Thought and Perception, can ways infer it, 

C rotor ſelf a Notion of Diftance ; if it can, then 

, eo Odjects appcar to be diſtant to us, it is not 

* thence certain that chey are external; but if 

0 cannot, as we ſhall endeavour to make evident, it 

l by the moſt infallible Conſequence, receive 

ſe | that 


v vith all thoſe Senſations, which we are thought ;,, becauſe the 


b 
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that Impreſſion from ſomething which lies out 

it; but what Affinity is there betwixt Diſtance y 

Perception? we perceive, we reaſon, and judge, x 

we likewiſe find a ſucceſſion in our Thought, a 

that there is a kind of Interval betwixt them, n 

thing of all this notwithſtanding could ever give if 

the leaſt Conception of what we mean by Diſt: 

or the Remoteneſs of one thing from another; thi 

is evident from a bare Reflection upon the f 

tion we have of Thought, and that which we have 

Diſtance, which are as diſtinguiſhable in our Mind 

as our Perceptions of Solidity and Colour, and wilt” 

may as well be ſuppos'd to deduce the laſt from th 

former, or Colour from Solidity, as our Perceptic 
ot Diſtance from our Perception of Perception. 

A perception of H. 6. It isfarther very plain and obvious in Ex 

Diftance not, rience, that one who has fully confirm'd and ſetil 

— oY 2 in his Mind a Notion of Diſtance, from that Me 

cauſe it is va. ſure he has taken of one Object from another 

viable in diſf his Sight, that the ſame Perſon, without his Sig 

rent Circum- by the Force of his own Mind, cannot deſcribe th 
3 thus let us take never ſo exact a Sur 

dus the ſame. of the Diſtance berwixt one Body and another 

it will be found impoſſible for us blindfold to me 

ſure out the ſame Space: But if the Mind hs 

true Conception of Space from it ſelf, it could ne 

be miſtaken in its Judgments and Apprehenſions 

bout it, Space would be one conſtant and unifon 

Impreſſion, and there would be no Difference wit 

ther we took our Meaſures of it from our Sight 

Feeling; and in general when we feel Diſtance 

Body, it is as different from our Seeing it, as c 

Senſe of Feeling is from that of Seeing. 

$.6. As therefore from Seeing any certain portion 

The Problem of Diſtance,we cannotpreſcribe what it would be too 

tve Globe and Feeling of it; ſo on the contrary, it is not pro 

ube, and that ! 

there is no Con. that we ſhould know from Feeling what 2 tf 
wefion berwix; Min'd Space or Diſtance would be to our Sight 

the Perception; however it is not from hence conſequent that 
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ho is blind, and has learn d by Feeling only to 1 _ 
iſtioguiſh betwixt a Globe and a Cube, ſhould mm 
pon the receiving of his Sight tell the one from — ay. 
ie other; which he undoubtedly may if the Eye wt 
s ſuppos'd not to be ſteddy-and fixt in a certain 
ace, but to traverſe the Figures by a Local Mo- 
on, as the Hand is imagin'd to do; becauſe our 

yes turning, to view them in the laſt Caſe, would 
low the ſame Direction with our Hand in the 
lt, and tho there is no Connection betwixt the Per- 
eptions of one Senſe and the other; yet the Mo- 
jon of the Eye with that of the Hand, being cor- 
ſpondent, might lead us unto the Information. | 

We have here affirm'd, That there is no Conne- Lock's Eſay, 
jon betwixt the Perceptions, which are deriv'd into Ch. g. B. 4. 

r Minds from different Senſes, which ſome, with Ch.7. B. a. 
hom I have converſt, have thought may be done, for 

e fame reaſon that we receive different Perceptions 
y the ame Senſe; whereas on the contrary, if the 


ind and the Organ of Senſation _— the ſame, 
1 


Ir Perceptions are vary'd as the Impreſſions from 
itbout are chang'd, it is equally neceſſary the Mind 
d the Impreſſions from without continuing the 
me, and the Organ being chang'd, that our Percepti- 
ſhould be likewiſe vary'd; ſince the Organ of Sen- 
tion, in the one Caſe, would produce the fame al- 
ation in the Mind, as the external Object in the 
Wer, if the Conformation of our Organs of Sight, 
dell, Taſte, Feeling and Hearing, are as different 
b any external Objects we can mention, which no 
ie will, I preſume, refuſe to acknowledge. 
9.2. If what has been ſaid in the 6 Set. do'snot 4 f erception 
try a ſufficient Conviction with it, let us now 7 3 — 
15 a Perſon wholly devoid of Motion and 2, = 


: alone , unleſs 
and every other Senſe, except Feeling, to ſome Diſtance 
ak in a certain place, it is manifeſt he can have can be produ- 
other Notion of Diſtance, unleſs that which he m none at 
caves from finding his Body to exiſt. - Let us 
contract this Thinking Being, in reſpect of 
B Ga 
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its Actual Senſation of Diltance, and imagine iti 
perceive only in one ſingle Point, without en 
moving out of it; if the Mind could in ſuch d 
cumſtances come to know what Length or Diſtang 
is, it might at the ſame time form a Concepti 
of Length from no Length, or of a Line from 
Mathematical Point; or, which is ſtill the fan 
of the Motion and Progreſs of that Point, fr 
its continuing fixt and immoveable; all whid 
ſeems to be impoſſible, ſince all this muſt be do 
if the Mind, whilſt it thinks in a Point, can byi 
own force exert it ſelf into an actual Perception 
more than that point in relation to Diſtance, 
I; a Perception d. 9. If the Mind, by the Dint of its own Perce 
Diſtance can tion, conſider'd abſtractedly from every thing el 
» produc 4 by hut that which it is, has a Power of ſtretching, i 
he Mind a. ; <p . 
1146, there is the AS it were drawing out it ſelf into a Perception 
{ame Reaſon to Length, without experiencing at any time vi: 
affirm that Co. Length or Diſtance is; let us farther ſee, whetht 
lour; may. there is not the ſame Reaſon to affirm, that it Mn 
' likewiſe a Faculty of repreſenting Colours to 
without any foreign aſſiſtance, which it is cen 
from what is fully atteſted by thoſe who have! 
blind from their Infancy, it is not in its power n 
do; and which alone is a ſufficient Argument to cu 
fute this pretence, that things may poſſibly not eas 
iſt without us. I am not unacquainted with 2 
Ingenious Perſon, who has labour'd under this Mi 
fortune almoſt from his very Birth, and yet, wil. 
will appear ſtrange, is a perfect Maſter of a 9 
a>ſtruſeſt parts in Philoſophy and the Mathemaiit 
whether in the Algebraick, the Fluxionary, 0 w oy 
Geometrich way; who has aſſur'd me, that he hat 
othier Senſation from his Optick Nerves, nor kno 
no other in his Mind, in reſpect of Colours, that an 
he receives from any different parts. which oe 
ſupply bim with the plain Senſe of Feeling: 1 >, 
if one ſmall Digreſſion will be allow 'd me,! 
neyer reſlect upon the Circumſtances of this Lent | 
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Man, without recollecting that Paſſage in the Tuſ- 

clan Queſtions, where Cicero gives that Famous 

Character of his Maſter; Diodotus Stoicus cæcus Cic. Tuſc. Qu. 

altes ann05 noſtre domi vixit, Is vero, quod credi- Lid. 5+ 
bile vix eſſet, cum in Philoſophia multo etiam _ 

ut quam antea verſaretur, & cum fidibus Pytha- 

rorcorum more uteretur, cum ei libri noctes & dies 

lyerentur, quibus in ſiudiis ocnlis non egebat, tum 

quod ſine oc ulis fieri poſſe vix videtur, Geometriæ mu- 

uu tuebatur, verbis pracipiens diſcentibus unde, quo, 

umque lineam ducerent. 

(.10. But if Colours, and fo indeed we may ſay of 4 Perception of 
Hunds, and Taſts, and Smell, if they cannot be Pifance pro- 
leriv'd into the Mind by its own Force . "ow 
Energy, as it is Matter of Fact they cannot, it is eve- our Organs of 
1 as evident that Diſtance can't ; for ſuppo- Feeling, as well 
nag beſides the abſence of our Sight, Hearing, &c. 4 Colours, 
Uthe Avenues of Senſe were now ſtopt to the OR 
ind, or a kind of dead Numbneſs had overſpread 55er Senſes, 
ur whole Bodies, it is as plain that we could not 
have any Senſation of Feeling from them, as it is 
un ht a Man that is blind, cannot have that of Co- 
ours from his Eyes; but it is likewiſe as manifeſt 
er n the preſent Caſe, if thoſe Avenues were open'd, 
ive have a Perception of Diſtance by Feeling, 

id no Perception of Diſtance without Feeling, if 
truſted, as that we have the Senſe of Colours 
our Sight, and none without it; and conſe- 
Juently from hence may be deduc'd this general Ar- 

ent for things exiſting external to us, conſi- 
ier d as thinking perceiving Beings; That ſince Co- 
bars are gain d to the Mind by Sight, and Diſtance 
Feeling, in the Circumſtances we have put, and 
Wy be abſent from the Mind, if thoſe Senſations 
e, nd which by its own Force it cannot intro- 
Me, it is certain there muſt be ſome external 


Per independens from the Mind, which do's 
Mreſs them, 
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Our Perception . 11. From the laſtSection an account may he 
of Diſtance, given how one, who never remembers he had the lea 
of Feeling, the uſe of Sight, as in the famous Inſtance we hay: 
* — — mention' d, ſhould be equally or rather more capi. 
mr 40 ble, with one who enjoys it, of all the parts of 
parts of Learn- Mathematicks, ſince that Notion which we har 
. of Diſtance, and the ſeveral Proportions of it, lis 
originally in our Senſe of Feeling, in which ou 

Sight ſeems to be no farther aſſiſtant than in raking 

Marks, and treaſuring them up in the Mind, «& 

ſeveral Diſtances, which have been ſet out to us 

by the Information of that Senſe, which, hoy: 

ever it has been hitherto term'd groſs and undiitin- 

guiſhing, is undoubtedly the nobleſt Perception 

which we have; for whereas others by obliging 

and entertaining us with the Agreeableneſs of the 

Images which they offer to the Mind, do, as it wer 

charm and allure our Thoughts from the purſui 

of Reaſon, to which pleaſure, they give us, tit 

advantage of their Character 1s chiefly owing 

This in a manner furniſhes us with all the Matenil 

of ſolid Truth, and laies the Foundation of moſto 

our Reaſonings upon external Nature, without a 

ſuch Baits to divert and entice us from them, |! 

which Contrivance of our Beings, is viſible tit 

infinite Wiſdom of our Creator; that tho' a hu 

dred Caſualties may deprive us of what may cot 

tribute ro a Happineſs from our Senſes, there 

nothing in the whole courſe of our Lifes, which © 

rob us of what is eſſential to our Reaſoning up 

them, our Feeling; and the true Pleaſures 

Exſtaſies we experience from a Rational Ee 

The Argument ment. - 

purſu's of a H. 12. We have ſaid beſore,that our Perceptions 
(0-9 8% Length or Diſtance, ſuppoſing, at leaſt, our © 

W AP Ys Organs indifpos'd, was owing to our Senſe of fes 
Minds from ing, Which muſt be either by means of our Bode 

oc (0rgans of themſelves, which communicate to the Mind os 
* ral Impreſſions from diſtant parts of them, ot wal 
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tl 5; all one, by means of the Motion of the ſame 
be t of our own Body to diſtant parts of others: 
et and this ſeems fully evident from what we expe- 


ence, ſince if the extreme parts, wnich belong to 
us, ſhould undergo a gradual mortification, our 
— of Diſtance or Length is in propor- 
tion gradually coutracted, and we might as well con- 

lis ceive our Arm, or any other part of us twice as long 

dus it is by our Senſation; as imagine our Arm to be 
king extended in our real Perceptions to its whole Length, 
„ r bere one half of it is perfectly mortify'd, ſeeing 
de No. ſenſation which the Mind has under ſuch a 
05 ¶ nortificat ion, is the ſame as a proportionable Length 
of Space, which do's not appertain to us, and con- 


too equently raiſes no Senſation in our Minds, 

gi We ſpeak of our real Perception of Diſtance, for 
ua which the Mind has by its powerof Multiplying 
ror Remembring any determin'd Length, do's not at 
lu weſent enter into the Inquiry, which Powers the 
„ wa Mind can equally employ in relJationtoColours, when 
ig : Perſon has been for ſome time blind, tho' it is 
1 own'd Colours are not to be obtain'd without our 
pſt o 


inal Seeing ; If therefore the Actual Perception 

of Colours, and not the Remembring or Com- 

pounding them, is that which is the Cauſe and 

Origine of them in the Mind, the Actual Per- 

ception of Diſtance, and not the Remembring or 
Compounding of it, muſt be the true Source and 

Fountain of 1t likewiſe. 

9. 13. From the laſt Section it is plain, that by The Mind 4e. 
diminiſhing our real Perception of Diſtance, our nr conf in 4 
real Perception it ſelf is no way impair'd, and that Percepreos of 


f ; Du antiiy, but 
our Perception of an Inch, is as vigorous and ſtrong W . 


n a Duantuy 
3 that of a greater Meaſure, and that therefore ef percepiou, 
ine Nature of the Mind do's not conſiſt in the per- 
*ption of Magnitude or Quantity, but in the 
Quntity and Force of Perception, which may be 
8 great in a Point as in the largeſt Space we can 
mazine; and it is farther evident that the Mind 


B q may 
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may think and perceive, abſtracted from any thing 
without it, by its own Energy, and therefore that 
the Soul is immaterial, or not always annex'd t9 
Matter, when it perceives; and for the ſame Re. 
ſon that Matter diminiſh'd to a point will ſtill be 
Matter; as alſo that it can be converſant about Im. 
material Objects, originally without depending uy. 
on external Beings for the Subject of its Knowledge 
or Reaſoning ; But this we ſhall reſerve for our Ef. 
ſay upon the Mind, which we ſhall endeavour to 
reduce to what we may not improperly call a Zh. 
cheometria, as we ſhall the preſent Philoſophy, to the 
1 Reaſons and Proportions of Geometry. 
Ob jedon, bat: F- 14. But if after all it ſhould be ow l. 
ve have ſup- ledg'd, that the Arguments we have hitherto 
Psd all * brought, for the Exiſtence of an External Natur, 
ow _ ſuppoſes the Mind to conſiſt in Perception, and 
ved, anſwer d. cn proves that every thing elſe muſt be foreign to 
| It; if any one thinks that is ſuppos'd, we will there- 
fore ſuppoſe the contrary, that Perception do's not 
only belong to the Mind but Diſtance, and Co- 
lours alſo, i. e. that the Definition of a Mind i, 
that it perceives, that it has a Notion of Diſtance 
and Colours, and it is impoſſible it ſhould be with- 
out them; for if it may, then the Mind has ſome- 
times one Nature, and ſometimes another, it is: 
wandring Term, and ſignifies juſt nothing; if not, 
it has been evidenc'd to the contrary from our Ex- 
perience in Colours, and from a parallel Arguing in 
reſpect of Diſtance, that the Mind on the one 
— in Fact is, and on the other may be, without 
them. 
The Mind muſt . 1 5. This we ſay, upon the largeſt Conceſſion, o 
be conſider d a if the Perceptions of Diſtance and Colours cannot be 
- —_— . produc'd in the Mind, conſider'd as a thinking per- 
bring ©. ceptive Being, they cannot be tho' we conſider it uu. 
of which will der any other Capacity, unleſsof a Being perceptive 
1 produce Di. of ſomething differing from it ſelf; our Perceptions, 
Fee, and which have beenalready evinc'd to be true, * 
| C tho 


— mig A A — - £ © cr. = 
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ing tboſe of Perception or Diſtance, Colours, & c. Di- therefore u a Be- 
that tance, Colours and the reſt mult therefore either * Perceptrve 
% ee introduc'd into the Mind, conſider'd as a ſimple — - 
den · Nperceptive Being, or as a colour'd and extended, 

| be the firſt is deny'd, and has been refuted at large; 
Im. if the ſecond is affirm'd, Colour and Diſtance is 
up- Mecaoted to exiſt in the very Intention of denying 
doe In, not to mention the Abſurdities of ſuppoſing 
Colour to be introduc'd into Colour, and Exten- 


r to on into Extenſion, and diſallowing em to be 
Py. Perceptions when we are ſenſible they are; and 
the Mithere remains only this laſt, that they are convey d 


into the Mind, conſider'd as a Being perceptive of 
Colour and Diſtance, external to the Being which 
gercei ves them, ſince, if they are internal and Per- 


ure, Nceptions themſelves, then they are in the Mind, ac- 
and {cording to the firſt Caſe, and owe their Exiſtence 
n to ſto 2 ſimple perceptive Faculty, which, as has been 
er- ad, is not, nor cannot be defended; if they are 
; not N rot Perceptions themſelves, they are in the Mind, 


xcording to Caſe the ſecond, and draw the ſeve- 
ul Abſurdities of it after them, which are conſe- 
quent upon ſuch a Suppoſition. | 
9.16. Beſides what = been offcr'd to prove the A manifeſt Di. 
ral Exiſtence of ſomething external to us, we may ſtinction be- 
lather obſerve in our Perceptions, from which, as 97 aback 
being evidenc'd, we ſhall at preſent only argue, that —_— 
ltere is as manifeſt a Diſtinction betwixt our per- from external 
ptions from the Mind, and thoſe which are pre- 06jefs, whers 
um'd to be imprinted on it from Objects without #b* ? 2 
s, as can well be ſuppos'd betwixt any kind of — — 


D - 
*eptions we have; for Inſtance, let any one view 


for er fel an Object, as Fire, and lodge it in his Me- 0 
t be nory, and then compare the actual Perception he 
pere ka of ſuch an Object with that which he perceives 
un» e remembers, he will find the Remembrance of 
tine it Brightneſs or Pain ſtands in no Compariſon 
ons, WY Vii the real Perceptions he had of them, but 


Via we recollect will be acknowledg'd to be ow- 
B 4 ing 
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ing to the Mind, and conſequently any Difference 
in the Perception of the ſame Object, from wha 
the Mind perceives it from it ſelf, muſt ariſe fron 
a different Cauſe, and therefore external to it. 
If we ſay that likewiſe in a Dream, as well u 
in our Senſations, we have a different Percept- 
on of Light and Heat from that with which ou 
bare Memory or our Mind ſupplys us, or it we ſay 
that Memory it ſelf is beholden to ſomething exter. 
nal to our Perceptions; that Conceſſion is made 
we contend for, ſince we do not inquire into the 
particular Cauſes of our Perceptions, only affim 
that different Perceptions of the ſame ſuppos'd Oh. 
ject cannot flow from the ſame Individual Princi- 
ple, which is little leſs than a plain Axiom, if we 
allow the Mind to be ſuch a Principle, and if not, 
it is not any thing certaih, but what we pleaſe to 
make it; againſt which kind of vagrant and inde- 
termin'd Notions as there is no diſputing, ſo it i 
as evident there is no defending them. 
Aliho the Per- 5. 17. Albeit there appears to be ſufficient Evidence 
ceprions from for us to be aſſur'd, that there is a Nature exter- 
— nal to our own, yet that we may not be wanting 
which are ſup. ſtill farther to confute, if poſſible, an Opinion which 
5d ro exiſt aims at the very Foundations of Philoſophy, ther 
without u5wers is another Reaſon at leaſt to acquieſce in what his 
the ſame, the) been produc'd upon this Argument; which is, thi 
yet would pro- , | . , 
ceed from dif. albeit the Perceptions of Memory and our Serſ 
feren Cauſe;, tions were the ſame in the Mind, yet by our Wil 
8 we can exclude and ſhyt out of our Minds those 
Perceptions, which are offer'd to us from our Me. 
mory, and yet cannot, if we would, avoid the lie 
Perceptions when impreſs d upon us by our Senſes; 
thus if we take the ſame Object, as this Paper, for 
Example, which we write on, whilſt our Eyes at 
open, it is impoſſible for us not to ſee it, or d 
take our Minds off of it, whereas on the col. 
frary when our Eyes are ſhut and the fame Pet. 


„ eee 


'H 
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ains and difficulty that we keep it in view, our 


_ - . * 
that rhoughts immediately turn to other Perceptions 
rom 


moſt of themſelves, and are ready upon the leaſt 
ommand of the Will to leave the Pine and lan- 
uid [mpreſhon ; But if the Mind,when it repreſents 
n Object to it ſelt, is leſs affected than when it re- 
tives the ſame Object from what is thought external 
o us, ſince the Mind is the ſame which perceives 
oth Repreſentations, the Beings whoſe Repreſen- 
tions they are, mult be different, and if one is the 
Mind, the other muſt be ſomerhing diſtin& from it. 
If it be again urg'd, that the Memory do's not 


Ob. epend upon the Mind, but upon certain Animal 
nci- Wjirits, which do not belong to it, that is grant- 
' we ed, which we have been endeavouring to prove, if 
not, ſit do's depend upon the Mind, the foregoing Argu- 


ment will ſtill obtain. | 
9.18. Another proof of things exiſting inde- Another Argu- 
pendent of us, is, that when we reflect upon our went for Exter- 


Minds, we find our Perceptions obſerve a ſort of 3 


* 


ence N urceſſion, that they take their turns one after an- conſider 4 in is 
xter- einer in our Underſtandings, and it is impoſſible /eff, can only 
tin N ſor us to contemplate two Things in the ſame In-Tamiſb «s wi 
hich N tnt of Perception; thus if we conſider what Pain %% een, 
here s we cannot at that very time that we are view- je is experienc'd 
t has Ning that Perception in our Mind, conſider what Co- that it is ca 
that I bur is, or Light, or Heat; and it is the fame, ble of ſeveral 
erl. Wi"! we inſtance in Perceptions that are more com- * — 
Vils Founded, as that of a Landskip, or a hundred or 72 

hols : million, ;. e. the Mind can only repreſent one 

Me. Object to its ſelf at once, tho it has the power of 

lite BN Paking its own choice, and changing it into ano- A 

nſes; Wi "er every minute; which is na more than that the 

, for Bi Mind cannot repreſent any thing to it] ſelf with- 

te Determination of the Will, and conſequent— 


ace 2 freſh Determination is requiſite, where 
, conſider a new Perception, there muſt be evi- 
ntly a Succeſſion in thoſe Perceptions; on the 
Mir hand, we can ſee the Light, feel the —_ 
- znd, 
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and, if we pleaſe, the Pain too of the Fire, all y 
once; and, which is ſtill more, think of any othe 
Subject at the ſame time that we perceive thoſe In. 

reſſions, without any new Determination of the 
Will; The Mind, conſider'd as a perceptive Being, 
cannot do this of it ſelf, and yet it is done, and there, 
fore muſt be owing to a foreign Cauſe; ſince it ſeem 
to be impoſſible that any Principle, as that of the 
Mind, ſhould by one Act cauſe at the ſame time ty 
different EffeRs or Perceptions, 

If, as before, it be alledg'd, that we ſuppoſe x 
perceptive Being what we define it to be, and 
then exclude all other properties out of that Deh- 
nition, whereas it is not certain but this perceptive 
Being may receive ſeveral Impreſſions at the {ame 
time, as well as determine it ſelf to one, we m. 
ſwer, that we will therefore admit the Pro 
before mention'd to be a part of the ſame Indivi- 
dual perceptive Being, if fo, it can receive diffe- 
rent Perceptions at the ſame time, by its own Powe 
ers and Faculties, and yet, as a perceptive Being, by 
its own Powers and Faculties it cannot do it, - 
cording to what is alledg'd in the beginning of the 
preſent Section, which 1s as much as to affirm, thi 
this perceptive Being is it ſelf, and yet different 
from it ſelf; which how we can reconcile, unlek 
by diſtinguiſhing it into two ſeveral Beings, the 
Perceptive and the Perceiv'd, which we had fally 
joyn'd and united into one, will not be ealily 
imagin'd. i 

If farther it is ſaid, that involuntary Perceptions 
may riſe in the Mind at the ſame time that we 
thinking of ſomething elſe, we anſwer, that ſuch 
Ideas would call off our Attention to what we 
had in view before, and therefore will not eziſt in 
our Perceptions at once, with that which they c 
clude from them, which is not the Caſe of out- 
ward Objects; for involuntary Perceptions, vid 
riſe in the Mind, are either immediately embiac - 
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jected, and are after their appearance directed by the 
ill; whereas thoſe ſrom external Objects are not. 
6.19. Beſides this, it is to be confeſs'd that we Our Conſcioufe 
ve no Argument for our perceiving or exiſting, % that we 
leſs our Conſciouſneſs of it, which is an invin- {51094 f 
ible one, as thoſe who will not allow an Exter- — 2 
| Nature demonſtrable, are ready to acknowledge; much an Ar- 
ut into the Conſciouſneſs of our Perception en- gument that 
ers the Conſciouſneſs of the place where we per- _ is ſome- 
tive, otherwiſe we might think we perceiv'd here, — 3 
or Inſtance; when that Perception is in another Conſciouſneſs, 
lace diſtant from our ſelves, "Y conſequently not as our being 
ke Perception of that Being which we call our ce our 
wn, and I think, therefore I am, is no good Ar- „ 
ument, ſince I who am here may think, and that 5 
Thought may not be here, nor that which is con- 
uded from it. From hence then it evidently 


ollows, that if our Conſciouſneſs to our percei- 


Vl 
fe Bing in a place, is a proof that we exiſt in that 
v. re, our Conſciouſneſs to our perceiving ſome- 
big in another place, is a proof that the Cauſes of 
oe Perceptions do exiſt in a different place from 
the ur elves; nor do's this Argument lead us to fix 
hat Objects always in the ſame place in which we per- 


e them; all that it proves is, that by the ſame 


es Walon there is ſomething within us, there is ſome- 
he ung likewiſe External to us; but when we have 
(ly "ce advanced one ſep from our ſelves, it will be 
uy to account how different Diſtances may cauſe 


it fame Impreſſions upon our Minds, or how 
bole which are the ſame may occaſion different, 
ve ſhall afterwards ſhew, and. which is all that 
in be oppos'd to this Demonſtration. 

20. The laſt thing we ſhall mention on this The Referency 
ad, is the difference betwixt an Abſolute, and which rhe Min 
"it | would call for diſtinction a Relative Per- ate in its 
uon: An Abſolute Perception is no other than 92 oh 
elf, which has been explain'd in the firſt Chap. are no: origi- 


0d only reſpects the Mind, as a perceptiye Being; naly derivd 
; A : 
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from the ſame A Relative Perception is when the Mind refers it 
Source 1 114 (elf to ſomething beſides its own Perception; if 
abſolute er therefore all our Senſations lay in the Mind, x 
cepiions are. 5 0 ; 
Archerypes or Original Perceptions, they would 
terminate in themſelves, as our Abſolute Percept. 
ons do, and a Relation would be altogether in. 
poſſible; thus if I think or perceive that Percey. 
tion is incapable of being Related to any thing, a 
the Image and Reſemblance of ir, ſeeing it is ex- 
preſſive of nothing but its own Identity: But the 
ſame cannot be ſaid of our Senſations, in which it 
1s as manifeſt that the Mind do's compare its Per. 
ceptions to a certain kind of Archetypes, whatever 
they are, as it is that it has thoſe Perceptions; which 
how it ſhould do, if there was an exact Identity 
betwixt che Perception and the ſuppos'd Arche. 
type, to which it is referr'd, is not to be conceiyd; 
and yet ſuch an Identity is preſum'd, if our Percep- 
tions of Senſe ariſe r Java and are limited, and 
concluded within the Mind, which is a certain Ar- 
gument that Beings do exiſt without us, and art 
the Foundation and Cauſe of theſe Relations. 


| 


ä 


— 
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CHAP. III. . 
Concerning the Objections alledę d ag,) 
the certainty of L xternal Nature, and ibe N, 


Confutation of them. 


Argument: for f. 1. THo' what has been ſaid, in the forme 
— | Chapter, might ſatisfy us, that there b 
with u, as 06. ſomething, exiſting external to our Minds, J 
Jefions againſt ſince it is obſervable, that one Objection 2g” 
"eo. a Truth is apt to weigh more with us than ſev? 
Arguments brought to eſtabliſh it, it will not 1 

any ways improper to examine upon what accoun'ss 


i 0 
and on what pretences of Reaſon, we are 1 * 
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aug, vt of a Propoſition, which is ſurrounded with 
uch Evidence, that it ſeems almoſt a Reproach to 


ur Underſtandings to queſtion the certainty of it. 

The Objections againſt it, however, have been 

yrehended to carry ſuch an invincible Force 

with them, that one who would not admit of the 

dundant Caution they preſcribe, would be thought 

o take his Philoſophy, as it is given him in groſs, 

nd to purchaſe his Knowledge with his Credulity. 

(.2, And Firſt, it is objected that we percelve u andthe 
olours, Smells, Taſts, Sounds, Heat, Pain, and other Dwalities 
| thoſe ſenſible Qualities which are call'd Acci- of Bodies, as 
lental in Bodies, as if they really exiſted in the % *; in the | 
bjects themſelves, wan are not in truth any [appordroexif 
zbere but in our Perceptions; and if ſo, why may without us, and 
xe not fay the ſame of Exiſtence ? To which we therefore no 


vd; rply, that the riſe of this Cavil is grounded upon Argument thes 
1 very fundamental Miſtake, which has inſinuated ſe & — 


i ſelt into moſt of the Modern Philoſophy, ſince , xi with- 
we do not perceive Colours and Sounds, for example, out us, when 
v if they really exiſted in the Objects themſelves, he really do 
in that Senſe and Notion which this Objection and Fs ro — 
the Authors of it affix to them, ſeeing what they . 
nean by Sounds, or Colours, or Pain, is our Per- Recherche de 
ceptions of them; that is, the Pain we feel, or the la veritè. Tom. 
Colour we ſee, or the Sound we hear, is in our Minds, 2. p. 351. 352+ 
ad not in the Needle or the Tapeſtry, or the ſo- — 
the uus Body; which however it might be ad. W 
\incd to amuſe us, and to make us think there 
vere ſome mighty Secrets in Nature, which had 
ot yet been difcover'd, amounts to no more than that 
eu Perceptions are not without us, but within us; 
je that they are not in the Bodies we contemplate, but 
ade Mind that contemplates them; and in this De- 
non of Colours, and the other Accidental Quali- 
ef Body, there was no one ever imagin'd them 
* teſide any where but in our ſelves; there is not 
10 one that will affirm or ever did, that a Needle 
t Pin, or a Fire Heat, that a ſonorous Body 


heard 
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lities of Bodies which are perceiv'd, it do's 


The Objettions againſt Pan 


heard it ſelf, or that Red or Blue faw its own 0 
lour, which is all that is iptended when we ly 
that Blue or Red, or Sound or Pain, are not in 
ternal Objects, i. e. the Perceptions of them u 
not. 

But becauſe our Perceptions are not in the Qu 


there fore follow, that there is no Reaſon or Oc 
ſion in thoſe Bodies of our Perceptions, or, whi 
is the ſame, that thoſe Qualities are not perceiy' 
if it be really a true Conſequence, then we 0 
ſelves have no perceptions of them, much leſs hay 
the Qualities which are ſuppos'd to produce then 
The whole therefore of the preſent ObjeRin 
comes to this Iſſue, that our Perceptions are d 
ſtin& from the Qualities of Bodies which are pet 
ceiv'd, or they are not; if they are not, then C 
Jour, and Pain, and Sound, by what has been 1 
ready ſaid, when conſider'd as Perceptions, are tht 
ſame as Colour, Pain and Sound, which are nt 
Perceptions, that is, Perception and Non-perceptiot 
are alike; if they are diſtin, they are in truti 
ſomewhere elſe than in our Perceptions, the cot 


trary of which is affirm'd in this Objection; and . 
indeed ſuch is the Fate of bad arguing, that whaty 

here offer'd to oppoſe the Exiſtence of Thing 8 
without us, in Fact affirms them to exiſt, and only 
proves that we may poſſibly be in the Wrong "1 | 


our Reaſonings or Judgments on them, which i 
not an Argument againſt the Fallibleneſs of ou 
Senſes, but of our Underſtandings, and our Cot- [ 
cluſions [rom thence. K 
For where the Objection affirms, that Heat d 
Pain is not in the Fire, but in the Mind, it at the 
ſame time acknowledges External Being, whilſt 1 
contradicts it; ſince if Heat and Pain are in 1 r 
Mind, without the oppoſition of not being in = 
Fire, the Foundation of the preſent Objection 
ceaſes, which ſuppoſes that Heat and Pain ate - 


hap.III, External Nature conſider d. 


\ the Fire but in the Mind, and from thence con- 
udes our being deceiv'd, in imagining Things to 

tit, where they really are not; and conſequently 

hat the ſame may be the Caſe of External Nature; 

vr if there were no Oppoſition betwixt our per- 

eiring Heat in the Fire and in our own Minds, 
dow could we be ſaid not to perceive the Heat 

here it really is? On the contrary, if there is an 

Oppoſition made betwixt the Mind and the Fire, 

ind betwixt our perceiving Things in one place 

hen they exiſt in another, it is an evident Con- 

ſeſuon of ſomething external to us in the very Ar- 

pument which is us'd to render us uncertain of it. 


Opinion in part founded, that there is no Conne- 


neceſſary they ſhould exiſt, becauſe our Knowledge 
znextend no farther than our Perceptions; on the 
contrary, we ſay Colours, &c. do exiſt, and where we 
perceive them to exiſt, not our Perceptions of them, 
wich are in the Mind, and is only one Definition of 


Doctrine, yet it is not therefore conſequent that 
thoſe real Qualities are not ſo far in our Perception, 
to be eſſential to our perceiving them; We own 
Colours, &c. is not in Bodies, if we mean by Co- 
hut that Perception of it which is in the Mind, 
either on the contrary is Colour in the Mind, if 
Te mean by Colour that real Quality which is in 
M which in both Caſes is only to affirm, that 

| Percep- 


ve perceive, and that is all that is prov'd in this fn 


31 


5. 3. Upon this 1 which we have en- The Argument 


your'd to refute in the foregoing Section, is that from there be- 
ing no Conne- 


a xiou betwixt 
ion bet wixt our Perceptions, and the real Exiſtence Perception in 


of Things without us, ſince tho' we perceive Co- the Mind, and 


3 the things per- 
ours, or Sound or Heat, for Example, it is not cv d. refund. 


Colours, &c. but the Reaſon and Cauſe of our per- — 


eiving them, exiſt, where we have Reaſon and ali. p. 28.6. 6. 
Cuſe to perceive them, which is as neceſſary to Recherche de 
bar perception of 'em, and enters as much into the la verits,ch. io. 
Niture of it, as our Mind that perceives; for tho' . 1.pag. 20. 1 


wr Perceptions are not in the real Qualities which Tom.1.ln'ya 


point de Liai- 
n, &c. 
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Perception is not Body, nor Body Perception: 
If there fore inſtead of the ambiguous Words of C 
lour, Sound, &c. we ſubſtitute Body and Perce 
tion, the Fallacy will eaſily appear, namely, becaut 
Perception is not Body, and Body is not Percep 
tion; therefore it is uncertain, whether there i 
any Body at all. 

So that the Whole lies in this ſhort Compißz 
There is no Connexion betwixt our Perception 
and the real Exiſtence of Things, becauſe Percep. 
tion is not the Quality percety'd, which Argument 
if it is concluſive, either / ſuppoſes, ſince one thing 
is not another, that therefore one thing do's not 
depend upon another; or ſince the Cauſe is not the 
Effect, that therefore there is no Dependance or Re 
lation betwixt the Cauſe and the Effect; where 
on the contrary, if there is a Connexion or Re 
71 | tion betwixt our Perceptions and the Exiſtence 


the Qualities we perceive, or betwixt the Ca 


and the Effect, that Relation infers and conclude 
a Diſtinction betwixt them, which is the y 
Foundation of this Objection, that is, the Ob 
ction againſt External Nature is founded upon th 
Diſtinction betwixt the Cauſe and Effect, whic 
muſt be certain, if there is an External Nature; 0 
elſe, it 29 ſuppoſes that there is nothing but Per 
ception certain in the World, i. e. becauſe tif 
Quality perceiv'd is not Perception, therefore 1! 
not certain it exiſts; but to ſuppoſe nothing ce 
tain in the World unleſs Perception, in an Acht 
ment that is brought to prove nothing certain i 
ip * the World but Perception, is a new Way of L 
f monſtration, and the eaſieſt perhaps that has bes 
u yet invented. There is indeed another Foundation® 
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ſider under a different Head. 


F this Scruple, to wit, of there being no Conner" oe 
4 betwixt our Perceptions and the Exiſtence of t 4 
1 Things perceiv'd, which is the Power of the Mi 

1 in forming Perceptions, that are Chimerical,wh! f 
1 in Dreams or any other way. But this we (hall 7 

1 


hapIIl. External Nature confider'd. 


We confeſs this Argument is not directly usd by 
he Excellent Perſon, to whom we in part reter in the 
preſent Section, to prove the Uncertainty of Things 
exiſting without us; but to evince the Inadequate- 
fs of our Knowledge, in reſpect of External Na- 
ure; on the other hand, if we cannot know any 
bing of the real properties of it, becauſe they exiſt 


dont are wholly diſtinct from them; by the fame 
eiſon it may be inferr'd, that we are not 
rain whether thoſe Properties exiſt at all, inde- 
endent of our Minds, becauſe our Perceptions can 
notch no farther than themſelves; But, as it has 
ren already ſhe wn. they may, ſo we ſhall now 
wreover eviden. e, that we may have as adequate a 
(nowledge of Beings exiſting without us, as we 
n have of our own Perceptions. 
ce off For it has been prov'd in this Section, that Ex- 


Cu eme Nature is the Cauſe of what is the Effect 
gude Senfation ; if therefore we know what the Effect 
ven in the Mind, we may equally know what is the 
Ode e which produc'd it from without; ſince if 
n the Effect is known, that is, which way, or in what 
hic nner, the Mind is“paſſive to External Impreſſi- 
; O, it will be likewiſe manifeſt, which way, and 
t pe hat manner, thoſe E-xterral Impreſſions are active 


ſe then it; if we do not know what the effect is in 
re ite Mind, then our Senſations, as they ly in the 
g ce ind, arc equally unintelligible to us with the 
Ager Cauſes which produce them. | 
ain ill Beſides, to ſpeak in general, the Mind cannot 
e more known to us chan Body is, becauſe by 
s been meant eithet the Eſſence or the Properties 
tiono esch, the Eſſences of both are acknowledg'd to 
nero equally unknown; and if fo, the Properties 
of ich tefult from thoſe particular Eſſences, muſt 
e Ming deo. For, moreover, if we take abſtracted Per- 
bet bet uon in the Mind, we know it exiſts, but the 
we of its Exiſtence, we are ignorant of, and this 

| i 


without us, and our Minds are not the Cauſes of, 
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is no other than what we experience in Body 

External Nature, which we perceive exiſts by ou 

Senſations from it; but what is the Cauſe of on 

perceiving it to exiſt, is likewiſe the Inquiry her, 

as beſore it was in our Perceptions deriv'd from the 
Mind. oc | 

'Tis true, the Mind has been apprehended, by 

Deſcartes Me- ſome late Philoſophers, to be better known to us th 

dirazion 2*: Body, becauſe, I ſuppoſe, we are certain we percein 

whereas it is not ſo certain that Things exiſt with. 

out us; but as we ſhall prove we have an equl 

Evidence of External Nature . with that of our 

own Minds, the reallity of the one is as infallible x 

the Exiſtence of the other, and from the preſent 

Section, the Properties of Both are alike, either 

known or unknown to us; and in truth the No. 

tion of the Mind's being more known to us tha 

Body is, ſeems only to be deriv'd from that Scet 

| _ part of Philoſophy, which we are now cot 

1 uting. 
3 The ſuppord = The next Difficulty that is rais'd, and which 
Eier, of our has a near affinity with the foregoing, is, that it 
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. AN the Motion, Figure, and even the Extenſion « 
# — lies, Bodies, our Senſes often deceive us, and the lt 
. Diſtance, and ference is, that therefore we are not to credit then 
1 Extenſion, no in any reſpect whatſoever, and are to disbelieve, i 
= — it only reſts upon their Teſtimony, Motion, Figur 
x ganft them. and Extenſion it ſelf ; Under this Objection 
'| the moſt material Errors of our Senſes ly, 4s 
6 Viſion, when through Multiplying Glaſſes on 
1 Object is repreſented as ſeveral, in reflecting Con 
"4 cave Glaſſes, when Objects appear before it th 
| are not really there, or, which is the ſame, in plall 
if Reflecting ones behind it, where there are no fuck 
real Images; thus likewiſein Extenſion, an Inch m 
be magnify'd to a thouſand times its Dimenſions; i 
Figure, that which is a Rhombus may appeal © 
vs like a Square, or a Circle like a Globe; 20“ 
Motion, that which changes its Situation, S : 
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may be in effect quieſcent; and therefore we can» Recherche de 
not be certain of any Informations from our Senſes, genre o. 
or that Bodies exiſt without us, ſince the chief; as 
xroperties of them, and which in a manner con- Fclaireiſſe. 
titute their Eſſence, are, according to the Judg- ment fur . 
which our Senſes make, of ſo capricious and 8 | 
| deſultory a Nature; thus in Diſtance, that which 3 | 
appears to be only 3 or 4 Miles from us, may be Cartes Med. 6, 


105 many Millions; and if ſeveral Bodies are inter-. . 
ul os d, that which is near us may ſeem to be re- 
* nov'd much farther from us than it is. 


To aſſign the Reaſons of theſe Varying Repre- 

ſentations in the Mind, would abundantly confute 

this Objection, and ſhew that they are not Errors 

the Senſes, which would give us falſe Informa- 

uns, if they affected us otherwiſe than they do; 

v particularly, in reſpect of Concave Reflecting 

aſſes,if we did not ſee. an Image coming out before 

in a certain poſition of the Eye, and curvature of 

e Glaſs, there would be a power of producing. 
Perception, in us without our perceiving it, that 

$2 Canſe without an Effect; and if our Senſes did 

t inform us of thoſe Cauſes or Powers, they would 

Receive us with a witneſs, But this is the Pro- 

Ice of Philoſophy, namely, to find out and de- 

mine theſe Cauſcs, and therefore we ſhall leave 

ut kind of Confutation to the Principles, which 

lis the Deſign of the preſent Syſtem to advance. 

. 5. The Anſwer that we ſhall make to ſuch The A4rgu- 
m of Pretences, is to what they all terminate in, ment for our 


t tu becauſe our Perceptions are different from the Ie 

\ plai ings which are perceiv'd, thetefore we have rea- things * 
, ſuch to think there is nothing elſe excepting our us, depend upon 
bmi Perceptions; or, at leaſt, it is uncertain whe 9%" Cerrainey 
ns; Mr there is any thing more; which falls into the Te really 


exiſting wich. 


car if (Objection that has been already made, and 5 ,* 
and i ich we ſhall ſtill farther examine, Let us take 
to ui." Perception which we have of the Diſtance of 


dun from the Earth, becauſe therefore we do 
C4 nak 


rr 
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not fee it at its real Diſtance, which is computed 
by Aſtronomers to be 54 Millions of Miles, the 
Concluſion is, that we cannot be certain whethe 
there is any Diſtance at all betwixt them. Thi 
Argument chen ſuppoſes a real Diſtance compute 
by Aſtronomers, which Computation if we deny, 
and athrm there is no other Diſtance than what l 
viſible to our Sight, the very Foundation of ou 
Doubting concerning the Exiſtence of an Ext. 
nal Nature is taken away; and conſequently the 
Reaſon of our Uncertainty, in Relation to thing 
without us, in the preſent Caſe, is built upon ou 
Certainty of their being without us, than which 
nothing can be more prepoſterous or abſurd, 
The Argu- §. 6. What has been ſaid of Diſtance, may 6t 
| mls Wt , qual] yapply*d to Figure, or any other Object, when 
Senſations are the Perception is different from the real Exiſtence 
founded uon What we perccive, ſince in all theſe Caſes ſome thi 

this falſe i rin. External to us is ſuppos'd,in order to prove, that then 
ciple,that Dis nothing. External to us; but that whichſtill fartht 
milar Cauſes q * 1 FS 1 
ought to pre- ſhe ws the Weakneſs of this way of Arguing, ' 
duce Similar, that it ſuppoſes our Perceptions ought to be tis 
and lile Effects. ſame, where the Impreſſions are different, and fron 
thence infers, that it is uncertain whether there ant 
any Impreſſions at all from External Objects; for 
if we perceiv'd the real Diſtance of the Sun fro! 
us, that part of the Æther, which is ſeveral Di 
meters above us from the Earth, would affect us1n 
the ſame manner, as that which more immediate) 
strikes upon our Organs of Senſation, and the 
would be the ſame Effect from unlike Cauſes; ant 
by a parallel Argument we ſhou!d fee the Sun # 
54 Millions of Miles diftaoce in the ſame Magn 
tude, as if it were only a Mile off us, Magnitu⸗ 
being no other than a perception of Diſtance; 9 
that waichisalledg'd of Diſtance is eaſily concei 
to extend to Figure, as a Modification of it, 5% 
to the Images exhibited to us from Conciv* * 
Plain Claſſes, where the rays of Light are under 


(1138 


hap.III. External Nature conſider d. 37 
lifferent Circumſtance to the Eye, thay they would 


de without their Intervention. 


art! 


putel 
„ the 


ether This therefore is ſuppos'd, in the preſent Obje- 
Thin, that tho' the Cauſes are different, the Effects 
putedþu3h: to be the ſame, and from this new Maxim in 
deny WW hiloſophy, it is as rationally concluded, that there 
hat n no Cauſes at all, namely, becauſe there are, 


nd which yet is more ſurprizing, becauſe they 

re as they ought to be, that is, different in their 

Operations, when they are ſo in themſelves, and in 

heir own Nature and Conſtitutions. 

(. 7. And indeed, in general, we may ſay that the The Mind's 

Iind's not perceiving Things as they are, is no 7! perceiving 

fon why it ſhould not perceive them, as it do's, 1 
4 4 | gs as they 

lich yer, in the laſt Reſult, is the Intent and ſcope ae, 10 Argu- 

this fort of proving, that is to ſhew, or at leaſt ment that it 

make us believe, we have no Senſations, becauſe 49's no: perceive 

e have ſome kind of ones, or in the ſhorteſt Ex- them at al. 

ell;on, as before, to prove we have none, becauſe 

ge have. 

5.8. But that which the moſt nearly affects the The Dreams of 


etaioty of Things exiſting without us, is, what is Men in their 
4 5 5 BED Senſes, and the 


f ow 
tet. 


roduc' hi . 

ſro uc'd on this Head by I hiloſophers, concern · ange Imagi- 
re s thoſe Appearances which are made in the Mind,,acions of o. 
for ere there is no evident Cauſe of them external her, under 4 
aden; thus in Dreams we have very lively Repre- Piſtration ch e. 
Ditions of all manner of out ward Gbjeds, whereas "92 

| ti plain, th h Obje& TI . Arguments a- 
us) plain, there are no ſuch Objects which imprint dt the cer. 


hem on us. tainty of Exe 
It is the fame with Men, who are delirious, or ternal Bemgs, 
era Diſtraction, for theſe Perſons likewiſe ſancy, 


un do really apprehend they ſee thoſe things, which 
n where exiſting, except in their 0wn Imagi- 
türen; ſome have thought themſelves to be made 


aß, Butter, that they had Horns, others that 
were W olves, &c. and therefore it is thought 
* My poſſibly be Wolves, when we take our ſelves 
ig Men, as well as Madmen really Men, when 
lappole themſelves to be Wolves ſince if all 

| C3 the 
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„ the World thought themſelves Wolves, he thy 
—_ had thought he was a Man, would haye been ry 
Medit. 5. J. 45. Madman. 3 
Recher cke = Add to this, that thoſe who haye loſt an Arn, 
pe 254. have felt a pain in the place where their Fingers ud 
Tomz. to be; when therefore we feel any thing by ou 
On Hands, how ſhould we know whether it is not an AC. 

ſection in the Mind, how is it certain that we haue 
any Hands, ſince we may feel our Fingers, where 
in truth they are not; and the ſame may be ſaid of 
any part of us, or Senſation that belongs to us. 
Theſe are the moſt important Objections that 
can be brought againſt the Certainty of Beings di. 
ſtinct from our ſelves, and the moſt directly Ain 
at the Subverſion of all External Nature. 
Where there w g. 9. But if we examine into them more exit. 


* 


ſome fort of E- ly, they will not be ſo formidable as we are apt io 
gg ait think them; the Terrors of theſe Apparitions wil 
A 1 4 ſoon vaniſh, and there will be nothing more than 
nothing certain what we might expect from very Natural and Ad- 
that contra- equate Cauſes : The firſt Anſwer therefore we (hl 
— make, is, that if we allow the moſt which can be 
8 tro. de ſir d, theſe Objections are no Proof againſt thing 
bable» Hypo- without us, or ſo much as a ſufficient Reaſon for 
theſs. us to ſcruple or doubt of their Exiſtence, ſince tht 
fame way by which we. can infer that it is Uncer- 
tain there is any thing external to us, from aSup 
poſition that Dreams, and thoſe other Imaginary 
Appearances are abſolute Creatures of the Mind, 
from another Suppoſition, which is as rational and 
as well atteſted as the former, namely, that they 
are not abſolute Creatures of the Mind, may be 
deduc'd a quite contrary Concluſion ; that ther- 
_ it is certain there are Beings exiſt independent 
of us. | 
Where then we have good and undoubted Ar 
guments for the truth of any Propoſition, 25 ha 
been already ſhewn, we have for the Certalnty 


External Nature, and what is at preſent oppos di 
* - 1 1 , 4 2 N 5 P ; 1. 0 * 0 1 3 j 
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th t, reſts upon an Affirmation, which, for all we 
now, may or may not be true; the Queſtion is, 
hether ſuch an Affirmation ought to fall on the 
ide of Demonſtration, or this yield to the preca- 
ous Poſitions of the other, and I believe every 


ar Neaſonable Man will be very much inclin'd to think 
Abe former. 
have 


. 10, Let us now ſuppoſe that all thoſe Percepti- The Difference 

"ns, which are experienc'd by the Mind in Dreams, 9f our Fercep- 

A Diſtraction, or in the loſs of an Arm, have their — — * 

diſe and Foundation there; yet if they are perfect- 5 
mory x conſi. 

different from thoſe which 7 e deriv'd into it der. 

om Senſation, ſuch a Conce'tion will be fo far 

om proving that Objects do not exiſt without 

ys that it will be an Argument they do. 

It is well known, that our calling different Per- 

tions by the ſame name, has been often the oc- 

lion of great and even the groſſeſt Errors, which 


$ true in the preſent Caſe; thus, when we recol- 


* ect in our Minds thoſe real Perceptions we once 

be kd of Heat, or Light, or Pain, we rank theſe Per- | 
; eptions of our Memories under the ſame}names | 
ung $ thoſe others, which we had from Actual Sen- | 
the ton, and then preſently conclude, they are in 1 


Fit the fame ; yer, I believe, the Mind will be found 0 
d be very Alla affected, with the Heat it 4 
elt from the Eire, or the Pain from a Needle, than . "ot 
er it was, or could be by remembring only thoſe \1 
Ferceptions; and the ſame is true of Diſtance, of 


2 de Sun, of an Animal, or any other Perceptions, is 
bo den our Actual and Original ones are compar'd 

K. wid thoſe which the Mind retrieves by its own 

dent over, and ſilently and with Pleaſure, as well as 


of Choice, contemplares, albeĩt they were before im- 
preſt by Force, and ſometimes with Reluctance. 
This indeed muſt be granted, that our Percep- 


has 
410 chetypes, that whenever we ſee the Archetypes 4x 


uemſelyes, we know them to be thoſe of which of 
C4 WS {1 
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we have the Pictures and Images in our Mind; 
but yet at the ſame time they are really as diſiy 
guiſtable from thoſe Archetypes, as the picture of 
an Animal, or the Sun from the Beings they 

ſemble. 
The Perceptions g. 11. If it be ſo in the Perceptions of the Mi 
1 orgy ” mory, as it moſt evidently is, there may be an ei 
he ſame x, Solution given of the reſt, which do not depen 
ture with thoſe immediately upon External Cauſes; for thoſe we 
of our Memo experience in Dreams, or, which'are the Effects df 
ys 3 Delirium, are nothing elſe, unleſs that they an 
ſtronger, and more forcible in the Mind than the 
others, which are barely lodg'd in our Memo 
but that they are of the ſame Nature, is plain i 
their being as fully diftinguiſh'd from our Atul 

denſations. 5 

Dur Perceptions 5. 12. In the preceding Section it is ſaid, tht 
1 thoſe Perceptions we have in Dreams, are extrem 
— different from our Actual Senſations; for tho! 
in enſatiin, as in our Perceptions from the Memory, they are 
and therefore as it were, Types and Symbols of what our Senſe 
— oi repreſent to us, yet that they are not ſuch kinda 
s Perceptions is evident, ſince, if we dream of tis 
acuteſt Pain, as that of an intenſe Fire, or of the 
pricking of a Needle, the Mind is indeed affected, 
but not in that way or manner, as if thoſe Pains 
were reaily apply'd to our Organs of Senſation 
from a Needle or the Fire; in the firſt Caſe we my 
perhaps be diſturb'd and uneaſy, and notwithſtanc- 
1n2 that continue .dreaming, — in the laſt, the 
Mind is immediately rous d into a Senſe that there 
is ſomething that afflicts it beſides its own Fancith 
and this in the deepeſt Slumbers that are capable0 
being introduc'd upon us; which ſhews, that whit 

v dream of is only a Shadow, or a lively Figure? 
Portraicture in the Mind of that which is as diſtere% 
when we come to feel or perceive it, as the Fi 
that is painted is from the Natural. For as by Cee 
ptudy and Contemplation, or an Inactivity — 
2 | . ws | , 
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nd; Wind, in reſpect of its conſidering any other Per- 
eptions, excepting thoſe on which it is fully de- 
ermin'd, we can raiſe our Ideas to a lively reſem- 


y lace of their Originals; fo in Sleep, where the 
lind is perfectly undiverted by its own voluntary 

 MMThoughts, the ſame will likewiſe happen. 

1 call And in general, let any one dream of certain 

pen WMObjects, and compare them with the ſame Objects 

ſe rich he perceives when awake, and let it then 


de inquir d, whether he has in every reſpect the 
ic Notions and Apprehenſions of them; if he 
has, he could not diſtinguiſh his being aſleep from 
us be ing awake, ſince a Dream is made up of 
Perceptions, and the time we are awake is fo 
oo; both which Perceptions, if they are the ſame, 
tis certain could not be diſtinguiſht, which in Fact 
ie: If he has not the like Apprehenſions of both, 
de fame things are differently perceiv d by the 
Mind, and therefore are owing to the differing 
zuſes + pk Perceiving them; of which if one 
in the Caſe before us) is granted to be the Mind, 


rem 
r tho 


y are 
Senſes 


ind ot: other muſt be ſomething foreign and extrane- 

of tte us to it. | 

f e . 13. And this way of Reaſoning equally ex- , perceptions 
ecke ends to the other two Caſcs ot Phrenzy, or the Loſs of Men Deliris 
Pan an Arm; the firſt of which is a kind of a Dream, 9s, different 
fatto 88S: Dream is but a ſort of Memory, they certainly, 222 
_ ez e ee h dual Sen ati- 
e MY belt, agree in this, that the Perceptions we re- „un, and there- 
ltandwe in any of em, arc perfectly diſtinguiſh'd fore no Aga 
t, team our real Senſations; for let us farther conſi- ment againſt 
there one under a Delirium, it is manifeſt that he “. 

= a, and do's diſtinguiſh betwixt what he truly ſees, 

20160 


d that which he has a ſtrong Impreſſion upon 
im that he fees; if any one imagins himſelf to 
R made of Glaſs, it is plain he has not the ſame 
PItion of that Glaſs, of which he ſuppoſes him- 


t what 
ire and 
fe rent, 


en 10 conſiſt, as he has of any other Glaſs which 
/ 2 * and perceives; if he has, he feels him- 
— 6 brittle at the lame time that he perceives his 
g I 


Limbs 


— 
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Limbs pliant and obedient to the Motions he pr. 
ſcribes them, he finds his Hand tranſparent, when be 
1 can ſee nothing through it; and, as to his Senſes i 
general, he takes himſelf to have all the real pr. 
perties of that Body, when he cannot by any Ex. 
perience ſay he has one of em: From whence it i 
evident, that he do's not perceive himſelf Gl: 
only has an Image or Repreſentation of it ſtrongly 
impreſs'd and ſtruck upon his Mind, which yet i 
very different from the Perception or Senſation i 
Bo ſelf, and wants as much of its Perfection, as the 
. Shadow falls ſnort of the Subſtance. 

That this is ſo, is likewiſe in ſome meaſur: 
prov'd, from the Cauſes of ſuch Fancies, which 
generally proceed either from Perſon's continy- 
ally poring upon that which they afterward 
imagine themſelves to be, by which the Mind 
gets ſo entire a Picture of the thing, that it find 
no difficulty in miſtaking. it for the Thing it ſelf; 

1 or elſe from an extreme Livelineſs in the Appre 
1 henſion, which Madmen are known to have þ 
4 far, that thoſe who have been eſteem'd before lit 

; | tle better than Idiots, under a Diſtraction, have not 
ö been inferiour ro Men of the ſharpeſt and quickel 
1 Parts: But where Men's Apprehenſions are the moſt 


* , 
2  Wn — ; 
— x 5 
— ty 
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lively, it ſeems to be neceſſary the Images that) 
in the Mind ſhould be brighter and clearer in pro- Wi. 
portion, and conſequently it is not improbable, du . 
thoſe Perceptions of Things which appear faint aud . 
1 dusł iſh to us, upon a bare Recollection, in a mort 
77 brillant State of our Perceptive Faculties, may put 
on a more forcible and a nearer Reſemblance of the 
Mi! Things we recollect, and may ſeem to expreſs then 
Al with more Life and E xactneſs; however, we ca 
6 6 not ſtil} but conclude, they are perceiv'd only * Bi: 
13's Draughts or Repreſentations, and not as the Thins . 
= themſelves. | 

Abc, $414. We ſhall more eaſily conceive this, if vt 
|} of Men Deb conſider thoſe Apparitions, which Men diſorder 
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their Heads, are preſented with at ſuch times, for , * 47. 
ey often very well know they are not what they fernt from 
em, and therefore take them to be only Images, ther Adu! 

Signatures of Beings, which the Mind, as it Senſations, no 
ere, in Sport forms to it ſelf, in imitation of Na- 7 fer 
e, and as in, ſo after a Phrenzy, a Perſon diſtin- % explain'd. 
iſhes as plainly betwixt the Impreſſions he had 
om it, and thoſe which he receives from Exter- 
| Cauſes, as betwixt the Aztry Phantoms of a 
dream, and the real and ſolid Informations of his 
enſes. From whence is confuted that wild Fancy 
(.8. that Men in their Wits may think they are 
len, when yet they are Wolves in reality. 

5. 15. Tis true, there are forme Perceptions which Imaginary Co- 
m to be of the fame kind with thoſe of Mad- ur, and 
jen, and which every one more or leſs experiences, _ — 
$a Ringing in the Ears, and Light and Colours — pa. 
| the Eye, which we can form and raiſe in our 
inds, tho” the proper Inlet of em is clos'd; and 
heſe may be thought to have as much of Reality 
them, as any of our Senſations whatſoever, but 
bat they are very different, we may conclude from 

ce, ſince ſuch Sounds and Colours have but a 
ant Reſemblance of that which we truly ſec or 
ezr, they are no other than flat and languid Imi- 
tions in the Mind, of whar is ſtrongly and forci- 
y impreſsd on our Senſes, as any one will eaſily 
knowledge, who compares the one with the other, 
id is abundantly prov'd from the Impoſſibility in 
Perſons who are born Blind, or Deaf, of raiſing 
ch Perceptions in themſelves. 

9.16. As to what concerns the Pains whi:h are yo 04jedion 
tt in the Fingers, upon the loſs of an Arm, it is har Men who 
anifeſt they are diſtin from thoſe which are pn hs 
ovey d into the Mind, by a real Senfation from ys Ye 
dem, ſince if a Man were to put his Finger into Toft 10 chew. : 
e Fire, or pierce it with a Needle, or cut it with | 
knife, the Perception he has from any of theſe 
tions, will not be the ſame, as from the like Acti- 
ons 


The occaſion of 
Error in the 
preſent Cir- 
cumſtance, ic, 
that we con- 
found two dif- 
ferent Percep 
tions, by imbo- 


ſing the ſame 
Name on both. 


If the Mind 
can form of it 
ſelf, the ſame 
Perceptions it 
bas from Sen 


ſation, we are When their Eyes are ſhut, or of Pain in their Fin. 
woe certain our pers, when they have loſt their Arm; If any e 


Senſations are 


, but ibis it; leres | 
-==——_ x reſpect diſtinguiſhable from the Senſations x. 


cannot do. 


The Objections againſt Parth 


ons of Pain, which are impreſs'd upon the Neryy 
of the Arm which is maim'd, and are refer'd by th, 
Mind to the extreme parts of it; there will be a ſe 
ſible difference betwixt them, and the laſt, whencop, 
ſider'd in the ſame view, will appear, I believe, ty 
be only a Tranſcript or Similitude of the former, 

$.17. This then is our Fault in thefe fort of 
Reaſonings, that we are very apt to confound thing, 
by impoſing general Names upon them, which yu 
include very often different Perceptions; thus u. 
der the Word Pain, is comprehended ſeveral Ser. 
ſations, which are as foreign to each other, as the 
Light of the Sun to its Heat, and from hence it 
is that we falſly argue for the poſſibility of Sen. ih: 
ſitive Pain, being produc'd by the ſole power of 
the Mind, becauſe the Mind may poſſibly excite 
in it ſelf another kind of Pain, which is as different 
from the Senſitive, as a bare Uncaſineſs is, which 
is own'd to be a Creature of it. 
To conclude, in general, by the ſame Argument, 
that we infer there may poſſibly be no Senſations Wi 
from External Objects, becauſe the Mind has 1 Mt 
Faculty of producing Perceptions, that very nearly WP' 
imitate and reſemble them, but has not to produce Wi 
the Senſations themſelves; we may likewiſe prove . 
that we have no Actual Perceptions of things witi- WF" 
out us, for the very Reaſon that we remember then, WF" 
or, on the contrary, that becauſe a Man can paint, 
he can therefore make a Sun. 

$. 18. In fine, if the Perceptions we have in 
Dreams, or thoſe which Men under a Diſtraction 
have, or which Perſons experience either in the 
ringing of their Ears, or ſeeing imaginary Colours 


theſe Perceptions are really the ſame, if they : 


receive {rom External Objects, and are deriv'd fron 


the Mind, we cannot but confeſs it is w_ 
| whe 
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rt 
ery hether any thing exiſts without us or not; ſince, 
eit is in the power of the Mind to form the ver 


me Perceptions, which are thought to be deriy'd 
to it from External Agents, it is not ſure that 
our Perceptions, are not from the Mind, with- 
ut any other Aſſiſtance; but if on the contrary, 


t of Wn all the Inſtances which can be brought of the 
nos, Nlind's perceiving, from it ſelf, its own Percepti- 
yer cs are different, if we regard the fame thing, from 
.at it is ſupply'd with otherways, the Caſe is 
Sen. ident and plain, that there is ſomething more 


bin the Mind, which is the Cauſe of thoſe Per- 


e it Neptions, and this has been endeavour'd to be prov'd 
Sen. u the foregoing Sections. 
ra. 19. Again, if, on the other ſide, theſe Per- Four Percepti. 


eptions in Dreams, &c. are the very ſame in Na- ons in Dreams. 
ue and Eſſence with our ordinary Senſations, to #4 o Sen a 

. 2 A tions were the 
zke this an Argument againſt the Certainty of fame, there is 
he Exiſtence of Corporeal Beings, it muſt be = no more Reaſon 


ent, Num'd, that our Perceptions in Dreams, or a Diſtra- #9 aſſert that 
ions tion, are ſtruck and drawn out from the Mind by pong 
on power, and conſequently thoſe we call our % p rene 
arly Wenſations, may be, the contrary of which WE contrary. 

luce right alert with as good or better Evidence, 


imely, that our Senſations are communicated to 
ic Mind from ſomething External to it, and 
icrefore thoſe Perceptions we have in Dreams, or 
Diſtraction are ſo too; for why we ſhould argue 
om the Nature of thoſe Perceptions we have in 
Dreams, to the Aſcertaining that of our Senſations, 


ion er than from our Senſations, to the Aſcertain- 
the Ne the Nature of thoſe Perceptions we have in 
ur, reams, will be difficult to ſay, unleſs we have 
in. nuch clearer Knowledge of what paſſes in our 
ems or in a Diſtraction, and the Cauſes of both, 


We have of our common and conſtant Per- 
prions, which would not be much to the credit 
' 5 Senſes, or his being awake, if any one ſhould 


Mr, 


1 C. 20. But 


— — — pore 
— 
1 10 . 
* — 


- — ns Ein 


— — — —— ——— ⁰ ——ĩ — 
* 282 — —— 
— 
* 


Ad Y 
— ts oils — 
* * * 


ꝗ—aè—w— b 2 . — 
N * * 
7 2 or —_ = Þ 


8 


2 . 8 
Y: 3 E — — — K © + 3 WS ©. 
kv, _ \ - Sp —— Nene rn 8 8 * — 
— n— Jad .—c- 


—— — Iny 7 1 


1 0-4 * 


— 


3 


— 


46 


Our Perceptions 
in Dreams and 
Delirium are 


1 
—— be attributed to the Mind, is evident from hence, 


to the Mind, 
for what Rea- 


fon. 


PT 15 falſiy pre- 


Jam d that our ſonings from the Inſtances alledg'd, is not juſt up 


Perceptions, m 
Dream: and 
Deliriums, a- 
viſe from the 


Mind: The 


Reaſon. 


ſomething exiſting out of, and independent of ou 


one parcel of Matter, which is in a due Diſpoſition 


The Objettions againſt Pant 


6. 20. But that Dreams and Deliriums, and th 
Senſations we have in thoſe places, where former 
our Hands or Fingers exiſted, are not entirely i 


that a Perſon in his Wits, or who is awake, ori 
not maim'd, cannot by all the Force of his Fac, 
ties raiſe thoſe Perceptions in himſelf, which w 
experienc'd in the foremention'd Caſes; if ther. 
fore the Mind has one and the ſame Nature, it woulf 
be impoſſible for it, without ſome External Power, 
to do that at one time, which at another it wy 
wholly incapable of; if it has not the ſame Eſſey 
tial Invariable Properties, its Effence 1s differen 
from it ſelf, 5. e. it is nothing but a Word, withon 
any determin'd Senſe or Meaning. 

6. 21. Beſides this, we may add, that the Res 


on another Account, for it depends upon a ſecond 
falſe Preſumption, that ſince thoſe Objects whid 
are preſented to us in Dreams, &c. are not owing u 
any External Cauſes, ſeparate and diſtinct from ou 
ſelves, therefore, their Original is in the Mind; 
whereas if they are introduc'd into the Mind by 
the Mediation and Intervention of any Organs of out 
Senſe External to it, there will be equally a proof df 


Underſtandings; and if it be once evidenc'd, thi 


to the Mind, can produce Senſation in us, as 0 
Organs, for Example, to exclude all other parce 
of Matter, which, in External Objects, as wil be 
terwards ſhewn, have a like Diſpoſition, is unreaſo- 
able, and no ways agreeable to a true Philoſophy, 
But this will carry us on to the Nature of thi 
Union, which there is betwixt the Soul and Cor 
poreal Beings, and which deſerves a diſtinct Chip: 
ter by it ſelf, on account of the Iniportance of th 
Subject; what we have ſaid in this Section alfesd 
is ſufficient to evacuate and ſuperſede the Fotce® 


17 
) 
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Objection from Dreams, &c. againſt the Cer- 


u inty of Things exiſting without us. 

nl 22. We have been the longer on this Scepti- Concluſion up- 
. port of Philoſophy, that we might ſettle ſome on rhe vriflin 
x, Wi: rtain Foundations of the Knowledge of Nature, Fretences 
rü ſhew with what little Reaſon the two greateſt : Tn 
ca eaius's which France bas produc'd, Deſcartes and into Nature, 


alebranch, have endeavour'd to conteſt them, and and from 
a the whole we may, make this general Reflection, — of thoſe 
hat it is ſurprizing to think how eaſily we are led — * 


very Into the Disbelief of the moſt notorious and common 
vWF ruchs upon little Subtilties, and a few ſmall Cavils 

ſler Nd Pretences, which may poſſibly have the appear- 

* ce, when we firſt view them, of invincible Obje- 
out 


1005, and yet when carefully examin'd often prove 
be of no Importance in the Iſſue. 


Re. Nor can we here omit to obſerve that of the 
tune Kind and Complexion, with the preſent, are 
8 boſe Objections which are rais'd againſt our moſt 
hi 


oly Religion; for which notwithſtanding we 
we invincible Evidences, as plain and as certain 
thoſe for an External Nature in Fact exiſting 
t the mighty Puzzlers in Reaſon, would endea- 


do to convince us that we are not certain, tho' Lock": Eſſay 
f by e may be aſſur d of it; but if ſo manifeſt a Truth Ch. 16. B. 4 
- l that of External Nature, and Matter of FaF, is * ut 57" 
ö - H. 4. 


ſſputed by the beſt Genius's, and even upon Prin- g. 5. G. ch. 2. 
ples of Reaſon, it is do wonder that Chriſtianity B. A Ch. 4 B. 4 
d Matter of Fatt is ſo upon none by Men of 2618. 

5 elevated Underſtanding ; ſince, if the Greateſt 

d Wiſeſt Philoſophers are capable of ſuch a De- 

ch in their Apprehenſions and Judgments, con- 

ming the plaineſt Matters, we need not be 2. 

12d at the Follies and Abſurdities of others, in 

er Attempting to weaken the Evidences of Re- 

ben, who to their leſs Senſe have taken care to 

ha 4 lefs Ingenouſneſs and Sincerity. | 
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Concerning the Extent of External Nalin; 
and the Opinions of Expanſion, or a Vs 
cuum. | 


Next to the g. _ has been already prov'd, that we our ſelw 
— - —_ ware and that there is e ee likevit 
mo exiſting, which is external to us; from whence tus 
2 Queſion naturally ariſe, in reſpect of the lar, 
ing. namely, What this External Being is, and how fü 
it extends. | | 

Being is infinite, g. 2. To inquire how far External Being extends 
and to affirm is to ask, Whether there is any place in the Uni 
. ex- verſe where Nothing exiſts, or Non- Entity: 
2 is "44. Which is the ſame, Whether Non-Exiſtence dl 
ſurdity, exiſt, an Inquiry which carries its own Confuts 
tion along with it. Nothing is only a Relat 
Term to Being, an abſtracted: Notion form d inal 
own Minds, and which ſuppoſes andiconcludesth4 
particular or'geveral Entity, to which it is refers, 
- Thus if we take Gold, for Inſtance, and comp 
it with any thing which is not Gold, that whid 
has not the entire Eſſence of Gold, is nothing if 
that Compariſon, So likewiſe in a Square, ot! 
Triangle, which are ſuppos'd to be made up of af 
Infinite Number of Mathematical Lines, withoif 
any Breadth, if one of theſe Lines, which are ps 
ſum'd to have no Breadth, is compar'd with tif 
Square or Triangle, which has, it is eſteem'd, 256 
thing in that reſpect and relation, which is inf 
to it; in both which Caſes it is no more than 1 
ſay, the Gold, or Triangle, or Square, is it { 
and cannot admit of any other Definition, or De 

nomination than what is given it. 3 
And the ſame obtains in more general and i. 
ſiracted Notions, than thoſe of a Square, .! 


Trug 


< 
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Triangle; as if inſtead of Gold we ſhould ſubſti- 

tute that of Being, and inſtead of a Square or Tri- 

angle, the ſtill more comprehenſive one of Quan- 

iry; Nothing, whether in reſpect of Being or Quan- 

ity, is not that Being or Quantity, and in other 

Words, is no more than to ſay, that Being or Quan- 

ity is what we mean by it, and not any thing elſe 

belides, tis a way or manner of conſidering Be- 

ing; But to aſſert an Abſtracted Notion exiſts 

ſthout us, that is, that Nothing, which is a Crea- 

ure of the Mind, do's, is an Abſurdity. | - 

. 3. From hence it follows, that Quantity, as Infiaity and No- 

ell as Being, is really Simple, and Undivided in #hing, A eren 

t ſelf; and when we ſpeak of an Infinite Quanti- 2% . 
: . dering the ſams 

in reſpect of Nothing, or of a Square, in reſpect „ idud Br 

f itsSide, it is the ſame as if we ſhould affirm, that ing. 

nfnite Quantity, or that Square, poſſeſſes its own 

imple and Undivided Eſſence, and is no other than 

ut it is, and that when it is exhauſted to nothing, 

hich belongs to it, it has its entire Nature; fo 

at Infinity, and Nothing, are both of em only 

odes of conſidering the ſame thing in different 

eſpets; on the other hand, this Simple and Un- 

vided Eſſence may be coxceiv'd to be divided 

to parts, which will be of the ſame Nature with 

e whole; thus Breadth, or a Surface, may be di- 

ded into a leſſer Breadth, or Surface, and Length, or 

Line into a leſſer; but a Surface cannot be divi- 

I into a Line without Breadth, or a Line into 4 

int without Length. = x 

\. 4. We would not here be underſtood, becauſe The twfnity 

deny an Abſolute Nothing, or Infinity to exiſt, d Nothint 

tis, the Relations of Things made by the Mind of mg = 7 

dependent from the Things related, that we there- 454 Aae : 

e affrm, there is not a Being ot Quantity, which only exiſt there, 

Infinite in Compariſon. God Almighty is Infi- yet rhe Thingh 

in teſpe& of his Creatures, a Superficies in refs cla d- exyf 

7 of a Line, and a Line in reſpect of a Point, 

i this whole Uoiverſe, which we contend to be 

=o inB= 


The Creationof H. 5. Therefore when it is ſaid, that God cre 
the World out ted all Things out of Nothing, no more is mean 
of Nothing, ex- or intended, than that He made a World out d 


Plain d. 


Next to the Ex- 
tent of Being. 
what it is, 14 to 
be inquir d; : 7 
and firſt, what Philoſophy. And the next ſtep from Nothing l 
Univerſal Ex- Vacuum, concerning which Philoſophers haven 


1 "+ been a little perplex d: However, the Preſent thid 


Borelli, : : 
Sir If. Newt, Mathematick Demonſtration that there is one; l 
Princip. 

Mr. Raphſon, 
Mr. Kcil. 
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infinite, in reſpect of the leaſt Atome in it; and q 
the other hand, theſe are nothing in reſpe of th; 
former: But what we defend is, that Nothing, x 
well as Infinity, is a Relation of the Mind, thati 
ſuppoſes Being, and do's not, nor cannot exiſt with 
out it, and conſequently the World or Nature i 
Infinite. 


what it was not, and produc'd a Noble and Exqu- 
fire Order of Beings, which were not before; and 
this is ſuitable to the Deſcription given us by th 
Great Law-giver of the Jews, of the Six Day 
Creation; that is, not that there was ever a time whe 
Nothing exiſted, but that there was when this py 
ticular Frame and Diſpoſition of Nature did no 
ſince any other Notion of Nothing is Chimetid 
and Unintelligible. 

For thus the Scriptures tell us, That In the B 
ginning God created the Heavens and the Earth, 
the Earth was without Form, and void, and Du 
neſs was upon the face of the Deep, and the Hn 
of God moved upon the face of the Waters; whi 
Account ſuppoſes ſomething, tho' without Fo 
and all in Darkneſs and Confuſion, that there u 
a Deep, and that there were Waters, even belc 
the Creation, 

$. 6. Having therefore conſider'd the Extent! 
Univerſal Nature, we are now to enquire ſecond) 
What it is, which is the Scope and Deſign of: 


they have ſalv'd the Difficulty, and that they h 


Authority of the Arguments produc'd to prove 
will make it neceſſary for us to ſearch into i 
Validity, tho' we could heartily wiſh, that 1 


Chap. LV. an Abſtrafted Idea. " AY 


ſonings of this kind might not be recommended to 

us, by the Greatneſs of the Names athx'd to them, 

but by the real truth we find in them. 

6.7. What is meant by a Vacuum is Space, exclu- Thar there is 
five of Solidity, &c. i. e. which is only extended into e Ha- 
Length, Breadth, and Depth; The 1 Queſtion is, 9% 1 2 
Whether ſuch a Being exiſts in Nature, which is Atodern, Mon 
zafirm'd on both hands, and the 2%, Whether that Plenum in thas 
which has ſuch an Extenſion has not the whole F Deſcartes. 
Eſſence of Body? To both which we anſwer, That 5 II. Newt: 
we cannot allow Extenſion an Exiſtence, ſeparate — 1 
rom every thing elſe, nor yet that it is the Efſence Pelcartes 

of Body; and thercfore, tho' we deny the Vacuum Princip. $. 4. 

of the MModerns, we do not afhrm the Plenum of Part. 2. 

Deſcartes. 

(.8. Extenſion into Length, Breadth, and Thick- Thar a a. ih 
nels, or what is call'd mere Space or Diſtance, is a c do's nos Wil 
Quantity abſtracted by the Mind, as all other Mathe- 4 # _ R 
n2tical Quantities arc, as a Line or a Superficies, and 2 puts 
n be no more imagin'd to exiſt in Nature alone, than ved from the 
Length or Breadth can: A Line is produc'd from Notions of Mas 
ie Flowing of a Point, a Surface from the Flow. {Pematicians, 
ng of a Line, and Space, or a Mathematical Solid, 
tom the Flowing of 4 Surface, but 'tis own'd that 
here is no ſuch real Point, and conſequently no 
uch Line in Being, therefore no ſuch Surface, 
nd what reaſon can there be aſſign'd why we may 
ot go one ſtep farther, and from the ſame Prin- 

Iples conclude, there 1s no ſuch Solid; for how 

n poſſidle for a Superficies, which has not a Be- 

p, and is imaginary, and abſtracted, to produce 

Effect, which is not equally fo 7 

\. 9. We have faid, that Length, Breadth, and Fa Vacuum 

hickneſs, is the Definition of Imaginary Space, . {magi- 

dit is likewiſe the Notion we have of a Va- ST _ ' 

um, as to the Nature and Eſſence of it; for the fo- (ame. N 

du Properties of Light, or Heat, or Sound, &c. are 

t included in the Conceptions our Minds have ; 

Mdof Room to move in, or ſimple Space; if there- A 
2 fore 1 


4 
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fore the Definition of Imaginary Space, and a Vacuum 
are the ſame, and a Vacuum, is Real Space, it folloy; 
that Real Space and Imaginary are the ſame, which 
is a Contradiction; ſince to abſtract any thing in the 
Mind from Beings, as they really exiſt, is not ty 
conſider Beings as they really exiſt. 
If a Vacuum F. 10. The truth is, when we ſay any thing ex. 
exiſts, there iſts in Space, it is no other than to refer that thing 
would bes Fe. hich exilts to a certain Standard we have lodg'd 
netration of Di- e HE 
menſions, and in our Minds of Space, which Standard we apph 
therefore is on · to that thing which do's exiſt ; thus we meaſure 
ly a Standard, Bodies by Material Fect, or Inches, which ye 
T are diſtinct from thoſe Corporeal Beings which 
the Mind of ] I" 
the Dimenſions are meaſur d, and it is the fame in our Meaſun 
of Body. from Space; for when we afhrm a Body to exif 
in a Cubical Inch of Space, for Inſtance, the mezn- 
ing of it is, that we have an abſtracted Idea in ou 
Mind of ſuch a Capacity, which we apply to thit 
Body which exiſts, tho' it no more in reality et: 
iſts in that Space, than it do's in a Cubical ſnc 
of Quick-filver, or of Water when immers'd int 
thoſe Subſtances. 13 
If this were not ſo, there would be a real V+ 
cuum in the ſame place, where there is a real be. 
num acknowledg'd, ſince a Vacuum conſiſts d 
Length, Breadth, and Thickneſs, and ſo likewik 
do's a Body, or Plenum independent of Space, u. 
leſs we will deny that Matter is in it ſelf extend, 
and conſequently there will be a Vacuum with 
a Plenum; or, which is as abſurd, Space will exif 
in Space, or Extenſion in Extenſion, and there vil 
be a Penetration of Dimenſions. 
That it is ſuch F. 11. Beſides this, that Space is only 2 lar 
4 Standard, ing Meaſure of the Dimenſions of Body, & 
prov from if lineated in the Mind, is evident; becauſe it Bu 
mpariſon be. 1 
rwixt the Den. really exiſted in Space, that Space or Exten 
e would be commenſurate to Body or not; for Er 
the Thinne/s of ample, a Globe of Space to a Globe of Gold of i 
pace, an from equal Diameter; if commenlurate, it will be d, 
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d through every part of the Gold, that is, , ,,:,... 
it will enter into each point of it, and by Conſe- ict of Inf. 
quence will be as thick and denſe, which is con- wites. 
trary to the Notion of Space or mere Extenſion, 
if jt is not commenſurate to it, there will be ſome 
parts of Gold, which do not exiſt in Space con- 
trary to the Hypotheſis. 

We have affirm'd in this Section, that Space 
would be as thick and denſe as Gold, if commen- 
ſurate with it ; for an extended Subſtance, as that 
of Gold and Space, conſiſts of its extended 
Parts or not, if not, there are Parts in Extenſion, 
which are not extended; if it do's, the extended 
Parts in both are equal, becauſe the whole extend» 
ed Subſtances are ſo; and conſequently, there will 
de as many extended Parts compreſs'd together 
in the one Caſe as the other, but the thickneſs 
i Conſtipation of Gold cannot proceed from any 
thing elſe, than the cloſe and compact Union of 
ts extended Parts, ſince thickneſs, or Conſtipation, 
dos ſuppoſe nothing elſe in the Idea we have of 
it, and if Space is commenſurate to it, it mult be 
Vi WW ikewiſe as thick and denſe, which is impoſſible. 
e. To explain this farther, according even to the 
; of eatiments of the preſent Philoſophy, all Matter 
vi Ni preſum'd to be proportional to its Weight, but 
ua Matter is extended, and Space is ſo too, there- 
ied, fore in Gold, or in any other Matter, its Gravity 
tis proportional to its Extenſion, fince the Exten- 
lon of Matter begins and ends where Matter do's, 
and attends it in all the intermediate Diviſions of 
it; conſequently, if the Gravity of Gold or Mat- 
ter is proportional to the Extenſion of Gold or 
Matter, and the Gravity of Gold or Matter is in- 
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00) nitely greater than that of Space, the Extenſion 
1199 Woof Gold or Matter muſt be infinitely greater alſo, 
E. ad therefore, as before, impoſſible to be commen- 
ho Watc with ſimple Space; and for that Reaſon, ac- 
| - ording to what was at firſt aſſerted, there will be 
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ſame parts of Gold, which do not exiſt in Space, 
contrary to the whole Tenour of a Vacuum, and 


of the preſent Philoſophy. 


Beſides theſe Philoſophical Arguments, we ſhall 
produce ſome Mathematical ones ro ſhew, that 
Space is only an Abſtracted Idea, made and form'd 
by the Mind: Let 4070 be one certain and 


Arithw. Infi- determin'd Space, or | 


nit. Prop. 48, Gurface, which con- 
49, 50, aud 


Prop. 60. 


ſiſts of Length and 
Breadth, if in this 
Space we can there- 
forc prove, that ſeve- 

ral different Quanti- 
ties may exiſt, each 

of which ſhall fill its 
Dimenſions, we muſt 
cither acknowledge 
that Space is an Ab- , 
ſtracted Idea, form'd 

by the Mind, to determine the Bounds or Ce. 
pacity of Quantities only, without being the 
rcal Meaſure of them; or elſe, we muſt confeſs 
that different Quantities in the ſame Space, ar! 
the ſame; and that there is no Diſtinction be- 
twixt the Proportions of 1 to 2, or 1 to 3, 4, 
or whatever other Number we chooſe; which 1s 
an Abſurdity, that do's not fall ſhort of affirming 
that 1 js equal to 2 or any Number, which 1s 
different from it. 

What we are conſequently to evince is, thut 
in AODT, there are ſeveral different Quantities 
included in the fame individual Space, which b 
calily ſhewn, for if DAO is a Triangle, the Series 
by the Arithmetick of Infinites will be as 1, % 
3» 4» Cc. in the Ordinates, and ſince AD num. 
bers thoſe Ordinates, according to the Infinity of 
Points, which it is ſuppoſed to contain, thoſe O- 


diuates will in there whole Series be to fo ** 
| | "0 pe ee, the 


— 
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the greateſt D O, as 1 to 2 by Prop. 44. of this 
Arithmetick ; likewiſe, if AO OO repreſents a Pa- 
rabola, by the fame Prop. the Series of Ordinates, 
which are in a ſubduplicate Proportion of their Ab- 
| ſciſſes, and which are-expreſs'd by DO, and num- 
ver'd by the ſame Line or Abſciſs AD, is to ſo 
many the greateſt DO, as 2 to3; if AO is the 
Curve of a Paraboloeid, whoſe Ordinates arc in a 
dubtriplicate or a Subquadruplicate Proportion, &c, 
of their Abſciſſes, thoſe Ordinates number'd b 
the Points in AD, will be to ſo many the — 
DO; as 3 to 4, 4 to 5, &c. on the contrary, 
if the Ordinates 70 are ſuppos'd to be the Com- 
plement of the Semiparabola, ſince they are as the 
Squares of their Abſciſſes AT; the whole Series 
of them will be to ſo many the greateſt TO, and 
number'd by the Points in AT, as f to 3, if TO, 
TO are not as the Squares, but as the Cubes, or 
the 4th or 5th Powers of the Abſciſſes AT, the 
whole Series of ſuch Ordinates will be to ſo many 
de greateſt 70, and number'd by the Points in 
4, 2s 1 to 4, 5, Cc. 


And cach Series of theſe Ordinates revolv'd 
upon tne Axis AD, will conſtitute ſo many dif- 
ferent Cones, conſiſting of an infinite Number of 
parallel Circles, which will be in a Duplicate Pro- 
portion of their Radius's; and conſequently, an 
infinite Series of them. to ſo many the greateſt, or 
the _— AOTD, in the Parabola and Para- 
1 boleids, aS 2 to 4, 3 to 5, 4 to 6, 5 to 7, Wc. 

nd in the Complements of them, as 1 to 5, 
is 19, Ge. | 
10 From this Doctrine it is evident, that DO the 
„ ercateſt Term in the ſeveral infinite Series, of the 


u Triangle, Parabola, ce. is as AD, as the /* AD, 
a "AD, /* AD, „Ab, &c. and therefore the 


ſame Line admits of an infinite Number of Va- 
lues, which multiply'd into AD, will likewiſe 
D 4 produce 
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produce as many diſtinct Surfaces AOTD, and 
thoſe Surfaces revolv'd, an infinite Number of Cy. 
lindrical Spaces of different Values or Denominz. 
tions; which yet are all included within the (ame 
Cylinder, or the ſame ſpatial Dimenſions. Thu 
on the contrary, in the Complements of the Tr. 
angle, Parabola, c. TO is as AT, as AT, AT), 
AT, AT, &c. and by conſequence each of then 
Multiply'd into A will produce Surfaces, and 
thoſe revolv'd, Cylindrical Spaces, of different V+ 
lues or Denominations, which, as before, are al 
comprehended betwixt the fame Cylinder, or in 
the ſame Abſtracted Idea of Space or Capacity, 
It would not be difficult to add a multitude of 
other Arguments, from the Doctrine of Fluxions, 
and common Geometry, to ſhew, that in the ſame 
Space different Values or Quantities are conſider d; 
and conſequently, that ſimple Space 1s nothing 
elſe than an Abſtracted Idea, but we ſhall reſerve 
what we have farther to alledge upon this Subjed 
to our Principles of Philoſophy, and our Treatiſe 
of Mathematicks, which we have begun, and ſhall 
moreover purſue, according as our other Studies, 
and our neceſſary Avocations will permit us. 
That it is alſo Y+-12. Farther, if there were any where about 
4 Creature of us an Exiſtence, which was made up of Nothing 
the Mind, hut Length, Breadth, and Depth, there would 
=, , likewiſe be an Exiſtence which would only fur- 
being compre- ni ſh us with thoſe Ideas; for how Length, barely | 
bended in that conſider'd, ſhould at the moſt produce any other 
** Space, Perception in us than that of Length, and fo of 
B Breadth and Thickneſs, it will be hard to fay ; but 
Derth. we do not find any Being in Nature, which gives 
us ſuch Impreſſions or Senſations in General, diſtin- 
guiſted and abſtracted from all others, as Light, 
or Darkneſs, or Solidity, or ſome Quality or othe, 
which is not comprehended in our Notion of Space, 
and conſequently it muſt be an Abſtraction god 
Creature of the Mind. | i 
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If it be alledg'd that thoſe Qualities exiſt in 
pace, diſtinct from it, it is no more than to affirm 
bat of one and the ſame individual Being, which 
e conſider, Space and Extenſion is one property 
bf it, and Solidity, or Light, or Darkneſs, or a 
ower of producing Senſe or Feeling in us, is 
mother. 
We faid in this Section that the moſt which 
ength, Breadth, and Depth could produce in 
ur Minds, would be only thoſe Perceptions, with- 
ut 2 mixture of any other; but it is moreover 
vident, that Vacuum, or Room to move in, or 
hich is the ſame, Capacity of Body, which con- 
ts of Length, Breadth, and Depth, could not 
iſe in us any Senſations of themſelves at all, no more 
han the Internal Space of Body can; they could 
ert tbemſelves in no Action upon the Mind, 
therefore could not in the leaſt affect it; for 
ben we ſee the Length and Breadth of whatever 
onion of Matter we conſider, it is by the Action 
the Rays, reflected from them, but Length and 
readth have no Action peculiar to them, nor can 
ey reflect any, and there fore could not give us 
Information of their Exiſting; or, ſor it is the 
aſe before us, an Abſtraction made by the Mind 
mot be ſeen by our External Organs of Senſe, 
it is impoſſible that Colour ſhould be ſeen, or 
und heard, or any other Property of Body per- 
ud, in the Ahſtract. 
9. 13. However, that there is not a Vacuum in 17 js more rea- 
iture will be more evident and clear, when we ſonable to make, 
me to examine into the Affections of real Space, ral Space of 
12 time, if we were 174 with no ITS 
guments, ſince the thinneſt Subſtances, as eher External 
ole of Air, and the like, are Matter, and real Beings, than t 
Pace cannot be prov'd not to be ſo, it is more 8% # 4 di. 
ſonable to conclude againſt a Vacuum, and thar/i"# El 2 
ois of the ſame Nature and Conſtitution with o- ſuppoſe it im- 
Extended and Material Beings, which we 5 
than 
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than to aſſign it an Eſſence diſtin by it gf, 
and different, from every thing elſe in the Wo] 
and in conſequence of it to ſuppoſe it Inm i 
terial. 
The Reaſen of F. 14. We ſhall add, that the Reaſon we arch 
our Error i: forward in determining, that ſingle Space or Ei 
making 45 tenſion exiſts, is, becauſe it is impreſs'd upon 
frad'd ©?" from every thing we meet with, however othert 
to exit is, be- a 
cauſe E:renſion perties of Beings vary, and by the ſeveral Senk 
is more con- of Sight and Feeling; It being therefore ſo co 
Hani im ſtantly repeated on our Minds, and the other Se 
E 3 lations, which attend it, ſtriking us uncertainly ad 
ae 4 , faintly, we are apt to take Notice only of tht 
ther Jualiiy falntiy P . y 
of External which more ſtrongly and uniformly affects us, ml 
Being, to drop thoſe other Perceptions which -belong » 
External Being, tho' equally a part of its Els 
and Nature. e en 
That Space is F. 15. And from hence it is, that thoſe wh 
diſtin from defend a Vacuum lay ſuch a mighty ſtreſs on th 
1 „ Diſtinction betwixt Body and Space; beczuſe, 
— being an Abſtracted Idea, it muſt of neceſlity * 
that it is ſo in different from the whole and compounded Ns 
Exiſtence, ture, from which it is Abſtracted; thus the Ev 
tenſion of Body is not the ſame with the Solidity 
Colour, and Weight of it; and yet we wrong) 
infer from thence, that Space therefore exiſts d. 
Lock's Efliy, ſtint from Matter; ſince we may have an Ab 
3-64 ſtrated Notion of Extenſion or Space, as wel 
Edit. 3d. B. 1 as of Solidity and Colour, tho' none of tht 
ſhould exiſt independent of each other. 
Thar Space has g. 16. For the ſame Reaſon alſo the Argumen 
Properties, di- drawn from the Properties peculiar to Space, an 
—— 2 which are not to be found in Matter, can be“ 
no proof of iz, no force to the proving of a Vacuum; thus 
exiſting ale. Example, Space is ſaid to be Incorporeal, becu 
op it is infinite, which Body is not, Indiviſible, ia 
"| moveable, and which penetrates into my tun 
44 Affections that are directly contrary to thoſe F 
$1 | obſerve in Body, which is penetrable, diviſoh 
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oveable, and finite; For how is Space Infinite, yy; Rephſon 
Wick by the Mind's conſidering an intimate Ex- De Spatio 
ion, pervading all things abſtractedly from the Reali, Cap. 5. 
operties, which may poſſibly exiſt in it? Thus, P. — 73, +1 
poſing after a long tract of ſimple Space or Va- 77 7% 777%» 
ity, we at length come to a Subltance that is So- Mr. Keil's In- 
, that is Heavy and Colour'd, and never mov'd troductio ad 
it of the place it poſſeſſes, what is the Reaſon Veram Phyſi- 
the Being we call Space is not now inter- 12.13 
red and conſequently defin d, excepting that the FI. as 5 
ind in its Abſtractions rejects all ot 


| only conſiders that of Extenſion, in Exclufion 85. 86, &c. 
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that we affirm it to be indiviſible, immove- 

„Cc. which are all of em equally Marks and 

criptions of an Abſtracted Idea, and depend 

on the Suppoſition of an infinite, that is, of an 

mate Space, form'd and determin'd in the Mind, 

throwing out, and as it were pareing off all 

er Ideas, which are joyn'd with it, till we 

e modell'd and ſhap'd it into one undiſtin- 

i'd and invariab)c Perception. 

And by alike method of Abſtracting we might 

ye Colour, (under which name I would rank 

anſparency, Light, Darkneſs, Opacity, &. or 

viſible Qualities of Bodies) to be infinite, and 

2olleſs all the Properties which Space is con- 

v'd to do, as alſo Weight and Levity, or, to 

pprehend both, the Moment of Being. But 

no due way of concluding, that therefore, 

ner Space nor Colour, nor Moment exiſts in 

y, becauſe all theſe are immutable, and infi- 

and indiviſible, conſider'd abſtractedly, and 

*neral, whereas Body is not; ſince, when they 

9ply'd to particular Beings, without ſuch Ab- 

cons, theyabecome determin'd and finite. 

17. It has been enquir'd, if all the Matter of The Argu- 

univerſe was compfeſs'd into two Spheres; ments from 

Uror no there would not be a Space betwixt ve Spherea, 
them, 


er Qualities, chap. 13.p. 84. 


the reſt? Upon the ſame account likewiſe it Edit. 3d. B. 1. 
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„ « Cylinder, them, void of Matter, if we except the point d 
mo Evidence of Contact; it is plain, from the Figures, there mul 
a Vacuum. be, and the ſame 8 will hold, if thetw 
| „ + Spheres were reſolyd into one, ſeeing whateye 
_—_— - beyond the limits of ſuch a Broom, Nev - Nor 
2. P.15. be Matter; on the other hand, if all this Many 
Mr. Raphſon js not, or is not prov'd to be compreſs'd into tus 
De patio or one Sphere, the inference that can be mac, 
Reali, P. 63. - f | 
is only of a Vacuum in Conception, and the po 
ſibility of apprehending ſuch a thing as an 4. 
ſtrated Notion of Extenſion or Space, which n 
one will deny, but it has not the leaſt Appen. 
ance of a proof, that there is really ſuch a Bei 
in Nature. 
And thus a Cylinder revolv'd about its on 
Axis, is no Argument, that Motion is perform 
in 1 other Space than what is Abſtracted by ti 
Mind. | 
From the Idea 18. From this Idea of Space, being only a 
— 44e Abſtracted one, it is eaſy to give an account of wht 
only — Place is, namely, that it is only a portion of thy 
Art by the Abſtracted Space we have mention'd, ſepanit 
Mind, of the from the reſt, and by the Mind apply'd to th 
Dimenſuns of Body, which it conſiders 2s a Meaſure of its G. 
Body, it is eaſily ; . 
deducitle what bacity, but not of its real Extenſion, thus tit 
Place 1s. real Extenſion of a Globe of Gold is differ 
from its Place, which is determin'd by its Dis 
meter, fixt in the Mind, and is the ſame upon tin 
Account, whether it is computed by the Entet 
: ſion of Space or Matter, that is, by a Foot, " 
— If.New!. Meaſure made of Braſs, for Example, or of A, 
efin. Schol. : g lack 
Lib. r.Princip. Or of Vacuum; therefore Primary or abſolute Pit 
alſo, as well as Space, is a Creature of the Mi, 
and nothing really exiſting as ſome Philoſopit 
imagine. 
From the ſame 9. 19.From hence it is likewiſe plain, that Exer 
Dochine it is ſion is not the whole and entire Eſſence of MW 
Pam, that Ex. ter, ſince it is only one Property of it, which te 


cenſeen is 198 Mind abſtracts from its other Qualities, vic, 
| | Wi 
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e hall afterwards prove, are equally Eſſential to the whole E/- 
it WF, and that we therefore do not defend the Ple.-ſence of Ma:- 


m of Deſcartes. _ 


is Opinion, that Space is no other than an Ab- — 7 
rated Idea, is, that thoſe, who aſſert a Vacuum, 88 
e oblig'd to make uſe of Negative Dimenſions, je Capacir 


ſt they ſhould be brought to acknowledge a of 4 Veſel di- 


of. enetration of 'em; that is, they ſuppoſe ſo much ind from 

„ egth, Breadth, and Thickneſs wanting in Space, _ e 
chere is poſitive in Body, which is an evident aſerted by Py- 
en NFonſeſſion, that Body exiſts in nothing but its own thagoras, De- 
io imenſions, and conſequently, that Space is not mocritus, and 


iltinct from Body, unleſs in Abſtraction; for 1 


3s impoſſible, that Negative Dimenſions ſhould 7%: Space is 
phtively exiſt, as that Nothing ſhould, or that only an Abſtra- 
othing ſhould be ſomething, and for the ſame #4 Idea. 
eaſon, as in F. 2. f | 
As for the Capacity of a Veſſel, which ſtill Borellide Mo. 


tibus Natura- 


s, whether full or empty, being the Vacuum, j;,,, &c. Cap. 
u much contended for, it is plain, that it is no- 12. Prop. 255. 
rl Wing elſe but an Abſtracted Idea. p- 230, Prop. 

tha 247. 2. 32 

0. 

tht e 88 e 

ret 

vir  $ H A P. V. 


that 
ere Arguments for a Vacuum conſider d, 


which are derivd from the Nature of 


: latter and Motion. 


ind, 
WW) A * mentioning the chief Arguments That all A. 
| for a Vacuum, drawn from the Diſtin- Arguments for 
en that lies betwixt our Ideas of Space and 6 1 
lter; and having ſhewn; they are each of em 3 confuler'd 
any Confirmation of what we have adyanc'd : 
» ) Conurmattons of what we have advanc'd, depend upon 
III be neceſſary to conſider 2 ſecond ſort of this that Me. 
Reaſons 


=> 
— 


fel 
Vn 
the 
ich, 


(,20. What ſtill may farther confirm us in The Negative 
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gien cannot be Reaſonings, alledg'd in favour of the ſame Hy 
perſorm'dwith- the ſis, and which all terminate in this, that Simy 
ou; one, and Extenſion, or Space, is an infallible Conſeq 
won the 52" of Motion, as it is thought to be abſolutely rea 
poſation of Mat x , 0 
zer being Simi. {ite to the being of it; what is produc'd fromt 
lar and Homo. Various Figures, into which any ſolid Body 
eneous. Plenum ſhall be conceiv'd to be divided, and the 

put into Motion, or from a Vacuum in the h. 
rometer, or from the Line which a Projedi 
deſcribes, or from Pendulum's, or from ſpecifi 
Gravity, or from the Nature of Motion it {el 
all which we ſhall particularly examine into; it. 
no other in the reſult than a different ſtating « 
the ſame Queſtion , Whether it is poſſible f. 
Motion to be perform'd, without the Suppoſitic 
of Space, or Simple Extenſion, and of a Simil 

and Homogeneous Matter, 
The two Princi- . 2. It is ſaid Motion cannot be without | 
pal Arguments upon two Accounts, Firſt, Becauſe, if we conſd 
for « Vacuum, 4, plenum conſiſting of an infinite Number of Par 
—— is impoſſible for thoſe Parts to move, withot 
making Vacuity's and Interſtices betwixt en 
Second, Becauſe of the Reſiſtance there wol 
be to Motion, upon the Hypotheſis of Space b 
ing fill'd with Body; both which depend up 
this Opinion, that Solidity or Denſity in Matt 
is every where the ſame, and Similar to it {ell 
The Argument H. 3. As to the firſt, it is aſſerted, that t 
for « Vacuum parts of Matter muſt be of a Rectilinear, ot 
_ on the Curvilinear, or a mixt Figure; that thoſe whic 
otin of the me * | 
Par:: of Mat. are Curvilinear and Convex, or Rectilinear #% 
ter, ne amongſt Convex, gc. cannot fill Space. On the ide 
anvther, con. hand, that there are only the Angles of three» 
. of Regular Figures, viz.. Six of an Equilatera) Tn 
. Raphſon - 700 
De Spatio angle, four of a Square, and three of an a 
Reali, Cap. 4. that can fill Space, or in thoſe that are Irregu" 
— as many as are equal to four right Angie, 
W plain Space, and in ſolid to eight, or to that d. 


ubus Natur, | ir there! 
a . 7 bd It [4 ele 
N. Cap. 12. is comprehended by eight Cubes; that = 
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ore, there muſt be a Penetration of Dimenſions, Prop. 262,&c- 
less 3 Vacuum, and from hence it is concluded, P. 338, &c. 
it in the Motion of the ſeveral Parts of Matter, 
ere muſt neceſſarily enſue a Vacuity betwixt 
But this way of Arguing is built upon a Sup- 
oition, that the World conſiſts of one ſolid Maſs, 
hich, if it be imagin d to be divided into a 
lion of what Parts we pleaſe, it is impoſſible 
icy ſhould move one amongſt another, without 
oducing an intermediate Space, and conſequently & 
cuum; The Queſtion therefore is, whether, 
i Plenum is preſum d, it is neceſſary to affirm a 
milar, or Homogeneous Matter, equally ſolid and 
fexible, diffus'd thro* univerſal Space, or nor 
xe preſent Arguments ſuppoſe it neceſlary to aſſert 
cha Matter; on the contrary, we expect a proof 
* {ſo fundamental a Poſition, and till then ſhall 
i the liberty to refuſe our Aſſent to it, as pre- 
_ and uncertain ; for if a Similar, or Homoge- 
tan Matter was not ſuppos'd, and the Parts of 
* perfectly ſolid and inflexible, to what purpoſe 
* jould it be to contrive it into ſuch certain and 
« mid Figures, ſince they would nor preſerve 
8 * Shape the millionth part of a ſecond of Time, 
n their firſt Motion, but in the Inſtant they 
cl ung d their Pofition might, by their extreme 
eubleneſs, alter their Figures into a Thouſand 
ferent Ones? 
This way of Arguing ſcems likewiſe to inſi- 
ne, that in the Motion of the Parts one amongſt 
other, nothing External can poſſibly intervene 
tunt the Parts, which are ſeparated, excepting 
tpace which they leave; whereas, if, for in- 
ace, we ſhould divide a Cubical Inch of Gold 
It) ten hundred Parts, and give a force of moving 
TY eich of them, it would be impoſſible for them 
WE e in their own Space, without taking in a 
her: . External to them; and conſequently, if 
mote that 
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that External Space 1s Material, they could ny 
move in Vacuum, which is at preſent ſuppog4, u 
extend only to the Dimenſions of the Cube, 4 
if it reaches farthzr, the Vacuum to be proy(, 
by theſe Arguments, is in reallity taken ſu 
granted, 
The Argus: 5. 4. The ſecond is diverſify'd into feveralÞy 
ments ſor ® ticulars, which yet all amount to the ſame Concly, 
ee Hh ion, and proceed upon the ſame Grounds ut 
Barometer, or P rinciples. x | 
Exhauſted Re- The firſt fort oft Arguments we ſhall conf 
ceiver, conſi- under this ſecond Head, is from the Barometer a 
der'd. Exhauſted Receiver ; < the former of which i 
is obſervable, that if there is any Air inclos'd} 
— 4 4 . ewine the Quick-filver, and the Und of the Tut 
tic. 27. the deſcent of the Mercury is more gradual an 
Avridgement flow ; onthe other hand, if all the Air isexpell 
Wot. ho there is no ſenſible Oppoſition to its fall, but i 
&c.andp 311. ruſhes down with a kind of Violence and Precip 
Rohault Par.. tation; agreeable to which in the Pneumatick Et 
Cap. 12. Ar- gine towards the laſt Exhauſtions, the Sucker it 
—4 * up to the Top of the Cylinder, and ſtrikes for 
7. 329. Vol. 1. cibly againſt it, tho before, whilſt there waa 
conſiderable portion of Air included, it woul 
not do it. In the Barometer likewiſe, if it is take 
out of the Baſon of Quick: ſilver, in which it! 
immers'd and plac'd upon the Finger, there wi 
be no Pre ſſure that can be perceiv'd from tie 
Weight of the Mercury, but if the Air is pe 
mitted to enter at the Top of the Tube, it vl 
immediately be felt as a load upon the Part, whid 
lies under; ſuitable to this alſo, in the Recely 
fill'd with Air, the Mercury of the Baromete 
ſtands at its uſual Height, but in the Exhauſt 
Subſides almoſt to a Level. That theſe Phzo: 
menons, if made uſe of to prove a Vacuum, de 
upon Matter and Solidity, being Similar and He 
mogeneous, is manifeſt, ſince, in all theſe Ci 


the reaſon why a Vacuum can be afirm'd, — 
| 
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uſe, if there were Matter or Solidity ſpread, 
hrough the whole Space of the Tube or Receiver, 
t would have the ſame Weight and Reſiſtance 


ater is Homogeneous, and equally ſolid or re- 
ſting. 

Theſe Experiments alſo appear to conclude for 
Vacuum another Way, namely, by ſuppoſing that 


m hatever Air is exhauſted from the Receiver, or 

zpell'd from the Tube of the Barometer, it leaves 
(drWhothing but a Simple and Immaterial Space behind 
ru:; whereas it is not certain, that what is expell'd 


r extracted is not of as groſs a Nature, in reſpect 
ff the Ather which is left, as Water is in reſpect of 
xe Air, which is thus remoy'd from the Barometer 
d Receiver, and that the remaining Æther upon 
he Motion of the Quick- ſilver to the Top of the 
arometer, or of the Embolus, to that of the Cylin- 
er of the Receiver, may not upon the infinite Mo- 
ent which preſſes againſt it, as eaſily ſtrike into 
de Body of the Mercury, or the Embolus, as a 


te with the leaſt Reſiſtance to it that is poſſible, 
relſe, thro* the Cylinder or Tube it ſelf, and 
both Caſes reſume its place when deſerted by 
at which invaded it; This yet we own impoſ- 
ble to be done, if Matter is the ſame, and is only 
dtiliz'd in its Parts, for then there muſt be a 
iulty; but that Matter is the ſame we deny: 
loreover, in fact we ſee things thro* a Vacuum 


the ſummit of the Barometer, and there are 
einer Properties belonging to it, beſides Exten- 
neten into Length, Breadth, and Thickneſs, which 
ulteo uid not be, it there was nothing there but Length, 


200-Wreadth, and Thickneſs. | | 

We muſt add, that altho* we have cited theſe 

Fog Priments as an Argument for a Vacuum, we 

a ot do it in reſpect of the Authors referr d 

de one directly aſſerting a Plenum, and the 
| E othet 


hich all other Matter has, that is, becauſe all. 


ſeedle into the Parts of a Body, which it can pene- 
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other expreſly declining to enter into this Coy, 
troverſy P. 331. who, notwithſtanding he hy 
made all the Experiments neceſſary in the Ex. 
hauſted Receiver to decide it, if it could be do 
by them, declares himſelf uncertain whether thee 
was a Vacuum or not, all therefore that we produc 
theſe Experiments for, is only to obviate any 
Reaſonings, which leſs Wiſe or lefs Knowing pe 
fons might conclude from them, and it is upe 
the ſame Account that we mention ſeveral 0) 
jections againſt a Plenum from Sir 1/. Newton, 1 
others afterwards, which were never intended h 
them to demonſtrate the Neceſſity of a Vacuw 
albeit they have been perverted to that purpoſ 
as we before proy'd in Chap. 17, the Kail 
and Truth of our Faculties, becauſe ſome Mea 
of an inferior Penetration to Cartes, have carry 
his Method of Doubting much farther than en 
it was defign'd by him. 

This we ſay in the preſent Section, to vindica 
our Philoſophy from thoſe ſage Criticks we 
pect it will encounter, who may think to cavil vid 
ns for anſwering Arguments, which, when th 
find anſwer d, they will perhaps fay were not objed 
ed againſt us, for I am convinced by Experience 
and from a Converſation I have had with ſome Ez 
cellent Men in Philoſophy and Mathematicks,t 
my now take ſeveral Propofitions in Sir N 
ton himſelf, as invincible Proofs of the certainty 
a Vacuum, which were not deſign'd by that It 
comparable Geometer as ſuch, and which ther 
fore we are oblig'd to conſider, not as Inferenc 
which he would make himſelf, but as thoſe whic 


others leſs Intelligent and Inquifitive would 
for him, and having ſaid this, we hope we 
be excus'd upon any Citations of the like Natur 
which either have occur d, or (hall, in the preis 
Philoſophy. 


6.6. The 
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(. 5. There is a farther Argument, which may That if there if 

be poſſibly drawn from the Barometer and Recei- P44" 22 1 

EI. ver, which differs from the laſt, namely, that upon ger, m—_ | 

lone repeated Exhauſtions of the Air in the one, or netraticn of Di. 

won the Expul ſion of it from the other, the Space menſions would 

vhich is left, is either fill'd with Matter, or not; — fol- 

if not, there is a Vacuum, if it is, upon the leaſt & . 

emiſſion of the external Air, ſince the Space 1s 

the ame, and the Bulk of Matter greater, there 

vill be a Penetration of Dimenſions: The Foun- 

tion of which Reaſoning is grounded upon Sim- 

ple Space or Extenſion, being real in Nature, which 

b only an Abſtraction of the Mind, and has been 

ready conſider d, and farther upon all Matter be- 

ug the ſame; for if Space is only an Abſtracted 

Idea, a Meaſure and Standard fixt by us to judge of |; 

he Capacity of any Being, and Matter is the fame, 0 
imple Space or Solid Body, may equally exiſt in ; 
hat ſdea, that is, Actual Space may firſt fill that Ca- 

dicuWccity and Body — without any Penetra- 

e eien of Dimenſions; on the contrary, if Matter 

vi not the ſame and Homogeneal, there can be no 

\ UW c:fon aſſign' d why different ſorts of Matter may 

je Wot exiſt in the ſame Space, ſo as each of them 

bould repleniſh the ſame abſtracted Contents of it; 

ut if Matter is indeed ſimilar and invariable, it is 

together impoſſible that two different Portions or 

Quintittes of it ſhould, as it is that two Cubical Feet 

Gold, for Example, ſhould be circumſcrib'd 

thin the Dimenſions of one. 

This Argument therefore is alſo form'd upon 

ie foregoing Principle, that Matter and Solidity 

one certain and determin'd Thing, that they do 

bt change into ſeveral ſhapes, but always preſerve 

e ame Individual and Identical Appearance. But 
theſe Difficulties will preſently vaniſh, when we 

Me to ſhew the Real Nature of Matter, in our 

Kiples of a True Philoſophy, 


E 3 $.6. As 


| C | 
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The Argument H. 6. As to the proving a Vacuum from the pr. 
from Projettiles rabola, which Projectiles are thought to deſcribe,jtis 
deſcribing aPa- very evident that in the firſt place, that Demonſtr. 
rabolick Curve | ; 
r concluſrve tion proceeds upon the Hypotheſis of Simple Space, 
of a Vacuum. Or, which we have ſhewn to be the fame, of its be. 
ing an Abſtracted Idea; ſince the Space deſcrib'{ 
Mr. Halley p by a Projectile, in its direct Motion, is preſum'd 
9 5. to be as a ſeries of Arithmetical Proportionals, vbet 
Prop. 5. the times are ſo, and in its deſcending, as the Du. 
plicate of them; the firſt of which is repreſented by 
the Ordinates of the Parabola, andthe ſecond by iu 
Abſciſſes: But to ſuppoſe a Projectile deſcribes 
equal Spaces, in equal Times, from the firſt begin. 
ning of its Motion, is to conſider the Space it 
paſſes through as nothing more than mere Exten- 
ſion, form'd and delineated in the Mind; it is like- 
wiſe evident in the ſecond place, that if this De. 
monſtration is, or can be juſtify'a by conſequent 
Experiments, thoſe Experiments would prove too 
much, namely, that the Air did not reſiſt at al, 
fince that is ſuppos'd in the Demonſtration when 
Sir If. Newt. a Parabola is deſcribed ; for if we take another Sn 
Princip. Prop. poſition of a Medium uniformly refiſting, ther 
10. ub. a. Schol. will a different Figure ariſe, which will approx 
nearer to an Hyperbola than a Parabola, and is ther: 
fore a Proof, that this kind of Reaſoning is whollf 
Abſtracted and Hypothetick. 
The Argument: H. 7. Of the fame Nature with Projectiles is the 
for a Vacuum Argument from the Revolution of the Heaven Mn 
from the Hero. Bodies, in an Immaterial or Void Space; for 


— — their Motion conſiſts of a direct and a gravitatiſ i 
dies examin'd. as before, ſo the Reaſoning from it admits of the l 
Dr Gregor. A- fame Anſwer: For that Bodies revolving about af ., 
tron. p. 282. Immoveable Center deſcribe Areas proportional o 8 
575 If. Newt. their Times, is, upon the Suppofition of no other | 
rinc. Prop. i. og » Dynieftile, 400 ] 
— "4 Force, but what is deriv'd from the Projedlile, al © 
Gravitarting acting in conjunction; or, which 159 
one, this Arguing 1s upon the Hypotheſisof Fimpe a 


Space, or the Abſtracted Idea of it: But a Dm 
8 tion 
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ſtration, which ſuppoſes a Vacuum, muſt certainly be 
ts incompetent to prove one, and 'tis plain, the whole 
4 BY confider'd of it ſelf, is nothing elſe than an Abſtra- 
Led Reaſoning. | 
4 5.8. To make this Argument therefore of force, The Satellites of | 
w zgainſt a Material Space, it may be poſſibly alledg'd, Jupitermoving | 


Yd | f ; in Circles, a 

that upon this Foundation, and conſequently upon * 
ua. — of a Vacuum, the Periodical Mori. f . 4 
.- ons of the Planetary Syſtem are accounted for, agree- Argument. 
bl able to the moſt accurate Obſervations and Con- I. N $3 
" WH clufons in Aſtronomy: Thus the Satellites of Ju- Princip, * * 

15 nir are found to deſcribe Orbits, which in appea- Hypoth. 34. 

; rance are Circular, and to revolve in thoſe Orbits, 

2 in 2 perfectly Uniform Motion, or, which is the 

"BY (ime, to meaſure out Areas proportional to the 

5 Times of their revolving; and ſuitable to this 

Ye Doctrine of their moving in Circles, their Abſo- 


lute, and not their 
en i Middle Diltances 
Fr ſtom the Center of 

' that Planet, are ſet 


down and calculated 
Sir I. Newt. 


0 

* by Aſtronomers; on Princip. lib. 3. 

ache other hand, it is- Prop. 5. 

el rm d, that the Dr. Gregor. A- 

Jl true Orbits of theſe ; ſtron Prop. 54, 
Gatellites are Elli- c . Lib. 4. 


vel dees; in anſwer to | 
which we mult ſay, 
that if the Satellites 
idpear to perform a 
regular 1 motion in a Circle, as for In- 
ſtance, in abc, from 4 to b, from þ to c, from e 
to d. &c. it is evident, they really do not from 4 
to B, from B to C, and from C to D, in the El- 
liplis,and therefore in ſuch an Ellipſis would not per- 

ſom Areas proportional to their Times. 
Nor is it ſufficient to tell us, that A, B, and C 
coincide with 4, 6, to appearance, and therefore the 
E 3 Ellipſis 
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Ellipſis and Circle is the ſame, ſince, in the preſent 
Caſe, either Appearance is to guide us, or not; if 
it is, the Orbits of the Satellites are real Circles, 
and not Ellipſes, according to the Theories of 


Aſtronomers, if not, their Appearing to deſcribe 


Areas Proportional to their Times, will not be 4 
Proof that they do, that is, they will either per. 
form real Circles, and if they did not, would not 
deſcribe Areas proportional to their Times, or 
elſe they will deſcribe Areas proportional to theit 
Times, and not revolve in Ellipſes. 

Beſides which, granting the Ellipſis and Circle 
to be the ſame in appearance, for the ſame Reaſon 
that they cannot be diſtinguiſh'd at that immenſe 
Diſtance, which the Satellites are from us, if there 
were any Irregularities from the Reſiſtance of the 
Medium, they would be ſtill lefs difcoverable than 
the Difference of their Apparent from their rel 
Orbits, eſpecially ſince in Projectiles near the Earth, 
and in the Quick-filver of the Barometer, and the 
Embolus of the Receiver, the ſmall and inſenſible 
Reſiſtance from the Æther, is not apparent to, or 
obſervable by us. 

The Uncertain» G. 9. It cannot be deny'd, but that according to 
zy of arguing to the Prop. in $. 7, and upon the Hypotheſis of Ellip- 
— — tical Orbits, purſuant to that Prop. in which the 
fan al. cus. whole Area DEABCD, is to 1B, as the Timed 
ene o om the entire Revolution BAEDC B is to the Time 
 Phenepwedons of the Planets revolving in B A, the places of the 
wich an Hyfo. planets in the ſeveral parts of their Periods av 
21. much more exactly compured, than upon any other 
Dr. Gregor. Hypotheſis, - and the Line A! falls in with that 
—— which is known, and determin'd by Obſervation: 
h — But it is likewiſe to be confeſs'd, that the And 
Prop 1. ents, by their Hypotheſis of Eccentricals, amv 
Mercatoris A- at the ſame Concluſions, and defin'd with 4 ſuff⸗ 
1 » cient Accuracy the place of any Planet, whoſe 
54 Lip. Orbit approach'd to 2 Circular, tho' where It (te 
2. Cap. 5.6 & 7. parted too groſly from that Figure, 28 in "= 
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they fail'd in their Calculations; as therefore that Kepler s Com- 1 


Doctrine, being an Abſtracted one, was not anſwer- mentaries on, 
tble to Nature, ſo this, albeit it may come nearer 
the truth, cannot be juſtify'd: from correſponding 
with only ſome certain Obſervations of Aſtrono- 
mers, ſince that did with ſeveral, and it is not evi- 
dent that this do's with all; for altho' ſo far as 
juſt and rational Principles extend, as poſſibly the 

nt of a Direct and a Gravitating Force are, 
ſo far right Inferences may be drawn, yet it 
they are too contracted and confin'd, if they are 
not of a Latitude adequare to the reality of Things, 
it is certain the Deductions from them mult be de- 
ſective in proportion, nothing being truer than that 
in a juſt Reaſoning the Conſequences cannot riſe 
higher, or ly larger than the Premiſes. 

5. 10. And this ſeems to be the Caſe of the pre - The Theory of 
ſent Aſtronomy, for notwithſtanding it has happi - he Moon an In- 
ly got over the Difficulties, which remain'd to be Aan _ the 
foly'd in the Theory of Mars, it ſtill labours un- wy — 
der another Deſect, in relation to the Errors and Medium is de- 
Iregularities of the Moon, the Solution of which fe#ive. 
has been carry d as far as theſe Principles will ad- Dr. Gregor. 
nit, ſo as by Calculation to fix the true place of Aſtronom. . 4. 
It in the ſeveral parts of its Orbit, and even in Prop.2g.Schol. 
Its Quadratures with the Sun, where the Difference 
ls the greateſt, within two Minutes, or Scruples, of 
vhat has been found by Obſervation; yet, not- 
vithſtanding this, there being ſomething more in 
Nature, which was not conſider'd, we may not 
unreaſonably preſume, that the Original Suppoſi- 
tion of an Abſtracted Space, is one Cauſe that that 
Celebrated Theory is not brought to its laſt Per- 
ſection, and therefore that not much more is to 
be expected in order to compleat it. 

9. 11. Belides, it is plain, that Aſtronomers in The Minatiz 
their Calculations reje& ſeveral Minutia, as they“ Nr 


N . , EET... 4 
re call d, which tho' they may not be ſignificant — 1 


to the main Deſign of Aſtronomy, the aſcertaining Nate, abe 
E 4 the 
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not accounted 


thetick, 


Sir I Newt. 


Princip. Lib. 3. 


Hyp. 7: 


Dr. Gregor. 
Aſtron. Prop. 
77. Lib. 1. 


_— 


which the Obſeryations are brought to confirm; it 
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the Diſtances and Revolutions of the Planets, ye 
have their Weight and Importance, when we come 
to conſider the real Conſtitution and Exiſtence of 
Things; for the leaſt Inaccuracy, tho! it be only, 
if it were poſſible, the Millionth part of a ſecond, 
or third ot a Degree, in their Reaſonings, in Com- 
pariſon with their Obſervations, allowing for the 
Defects of them, muſt have a Cauſe and Found;- 
tion in Nature, and will be moſt probably aſcrib' 
to the Particular Conſtitution of the Medium, in 
which the Plancts move, and to the Diſtin& and 
Varying kinds of Matter, of which they conſiſ. 

Thus the Middle Diſtances of the Planets, and 
the Earth from the Sun, according to the Obſer- 
vations of Kepler, are of Saturn, as 95 1000, of Ju 
piter, as 519650, of Mars, as 1523 50, of the Eartb, 
as 100000, of Venus, as 72400, of Mercury, u 
38806, whereas, if computed by their Periodick 
Times, their Diſtances will be as 953 806, 520116, 
152399, 100000, 72333, and 38710, 'Tistrue, 
there are other Obſervations of Bullialdus, which 
come nearer to the Calculations made according to 
the Periodick Times, but they likewiſe differ in 
ſome meaſure from them; and to ſuppoſe thoſe 
Obſervations, which come the neareſt to them, ar 
the moſt exact, is to ſuppoſe thoſe Reaſonings true, 


the Difference notwithitanding was never fo ſmall 
and inconſiderable, there muſt be ſome Cauſe of 
other of it in Nature, which is not prov'd, yot to be 
that which we aſſign, and which yet muſt be dom, 
before any Arguments from the Revolution of tie 
Heavenly Bodies can be of ſorce againſt ſomething 
in Space; belides Extenſion into Length, Breadtd, 
and Depth, 

Omitting which, it is evident, that the Fam 
Leibnitz, ſound out the very ſame Law of GA. 
tation, by which the Planets are retain'd in then 
Elliptical Orbits, namely, of its being * 

. : 6 pro - 
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portional to the Square of the Diſtance from 

te Focus, about which the Revolution is made, 

pon the Suppolition of Vortices Harmonically cir- 

llating about the Sun, in which the Planets are 

my d, which Law, in the preſent Philoſophy, is 

rivd from a quite contrary Hypothelis of a Void 

{ Immoveable Space; fo eaſy is it, for Men of 

xtenfive Gentus's, to ſolve the fame Effet from 

lifferent Principles, if rightly adjuſted, to produce 
hznomenons which agree; the Excuſſory Force, 

hich is ſuppos'd in the Vortices, Harmonically 

rculating, and by which the Planet would be 

yd in a Tangent, if not reſtrain'd by its —_— 

eing anſwerable to the Projectile in the Hypotheſis 

f Immoveable Spaces: We do not here inquire 

ito the Objections alledg'd againſt ſuch Vortices, 

is ſufficient that the Grand Principle of Gravity 

uy be explain'd by them, as well as by a Va- 

wm, and if the accounting for it, and the Revo- 

utions of the Planets, will not juſtify them from 

king falſe, the accounting for the ſame Princi- 

je, and the Revolutions of the Planets, cannot 

x 2 Demonſtration that a Vacuum is true. | 

612. Laſtly, if there were no Senſible Force 2, Spas 
| pace, experienc'd by the Revolutions of the ſhould not have 
evenly Bodies, to conclude from thence againſt any ſenſble 
Material one, is, as before, to ſuppoſe that all Fore ee 
latter is the ſame, and its Forces or Powers ſo — ſy 
oo; becauſe there may be a Force in it, which is 

fnitely ſmall, and therefore not obſervable, as was 

aſtanc'd in the Vacuum of the Barometer and 

keceiver, 

(.13. And ſince we are now ſpeaking of the Re- 25 Confuta- 
dlutions of the Heavenly Bodies, it will not be tio» of Oel- 
dig to conſider, Whether, altho' it ſhould be pro- caries's Vorti- 


ed, that the Planets are not carry'd in Corporeal up 


"S 


Vortices, which a Plenum aſſerts, it is from thence n 
ellry to affirm there is a Vacuum; certainly not, 
ce, if Philoſophers either give a wrong Explana- 

tion 
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tion of a Plenum, or draw unjuſti fiable Co 
quences from it, there is no Reaſon to believe, 
_ the Hypotheſis it ſelf, upon that account 
alſe. i 
Let S be the Cen- 
Sir If, Newt. tre of the Sun, round 
Princip. Lib. a. which three Orbits 
Prop. 3. Schol. are drawn, of which 
7. 363. the outermoſt cd isa 
Circle, whoſe Centre 
is in S, and ofthe two 
Interior ones P ande 
are the Periheliums, 
and fand a are the A- 
pheliums, the Body 
therefore which is 
revolvd in cd will 
proceed in a Uni- 
form Motion, and deſcribe Areas proportional t 
their Times, but that which is revolv'd in P «wil 
move ſlower in the Aphelium 2, and faſter in t 
Perihelium P, according to the Laws of Aſtron 
my; whereas according to the Laws of Mech 
nicks, the matter of the Vortex will move thro 
narrower Space betwixt f and d, with a greater nt 
locity, and thro' a larger, as betwixt e and c, wi 
a leſs; that is, it will move faſter in the Aphel 
um, and ſlower in the Perihelium, tho' before! 
mov'd ſlower in the Aphelium, and faſter in the? 
tidelium, which is a Contradiction. 

For Inſtance, if the Aphelium of Mars is in the h 
ginning of the Sign Virgo, ſince the Diſtance betwil 
the Orbits of Mars and Venus, in the Beginning oft 
Sign, istotheDiſtance of the ſame Orbits, in the be 

inning of the Sign Piſces, as 3 to 2, or thereaboVl 
the Matter of the Vortex betwixt thoſe Orbits, ont 
Beginning of Piſces, will be ſwifter than in the! 
ginning of Virgo, in the Reaſon or Proport!"" 
z to 2, according to the Mechanical Laws, ; 


a4 
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narrower the Space is, the ſwifter is the Motion 
the ame Matter thro! it, in the ſame Time of 
volution. Therefore if the Earth is carry'd a- 
ut in this Matter, which paſſes betwixt the Or- 
of Mars and Venus, and at the ſame Time is 
aly'd about the Sun, its Velocity, in the Begining, 
Piſces, according to the Mechanick Laws, would 
to its Velocity, in the Beginning of Virgo, as 3 to 
or in a ſeſquialterate Reaſon, that is, ot one and a 
If: from whence it would follow, that the Apparent 
jurnal and Progreſſive Motion of the Sun, in the 
liptick, would be greater in the Beginning of 
ro than of 70 Minutes, and in the Beginning of 
ces leſs than 48; becauſe the real Motion in the 
ortex will be as 3 to 2, and when the Earth is in 
ſees, the Sun appears to move in Virgo; and on 
e contrary, when the Earth is in Virgo, the ap- 
tent Motion of the Sun is in Piſces, i. e. the ap- 
rot Motion of the Sun would be greater in the 
ginning of Virgo than of Piſtes ; whereas, by Ob- 
tion, it is greater in the Beginning of Piſces than 
Virgo, and conſequently the Earth, in its Revo- 
tion about the Sun, is ſwifter in the Beginning of 
„e, than in the Beginning of Piſces, notwith- 
ding, by the Mechanical Laws, it was ſwifter in 
Beginning of Piſces than in the Beginning of 
ge; or, which is the ſame, tho the Earth moves 
liter in the Perihelium P than in the Aphetium 
xcording to Aſtronomy; according to Mecha- 
ey ſhould move ſlower in the firſt, than in 
e Jalt, 


This ſeems to be a full Demonſtration againſt Car- 


lent Cafe, or if there can be no other account 
en of the Revolution of the Vortices, both which 
far from being certain, or prov'd; for, ſuppoſing 
Orbit of Mars is cd, and of Venus ef, it is 
un q from the Laws of Mechanicks, that ths 
a: Matter, in the fame Time of Revolution, 
will 


Vortices, if the Mechanical Laws are true in the 
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ſlo wer betwixt ec, which is a larger; which int 


Earth is either imagin'd to revolve in the fan 
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will move ſwifter thro* df, a narrower Space, u 


firſt place cannot be evidencd, unleſs cd and of 
are ſolid Orbits, which will not yield to any la 
preſſions of the Circulating Matter betwixt then 
for whilſt the Vortices of Mars and Venus, as wel 
as of the Earth, are fluid, this Demonſiy, 
on do's not evince, that when the fluid Vortex 
the Earth from ce, is to paſs thro' fa, (ſince th 
Force is increas'd by the narrowneſs of the Pn 
it may not by that Force diſcharge it ſelf into te 
contiguous Vortices of Mars and Venus, and fr 
thence obſerve their Laws of revolving ; for, ut 
lies betwixt them both, if the Vortex of the ax 
is too ſwift, and ſhould thereupon be capable d 
repelling the Matter of a foreign Vortex, the 
w1ll be another ready, which 1s ſlower, to recei 
it; however this is, the Proportions of the Vel 
city of the Matter in the ſeveral Parts of the Vi 
tices of Mars, the Earth, and of Venus, mult i 
fixt and ſettled, fo as to ſhew they cannot mix mit 
one another, before ſuch a Demonſtration is 
lid, which is not done, 
Moreover; if cd and ef were ſolid, Orbits, | 
order to make the Mechanick Laws prevail, it mil 
be ſuppos'd, that the Matter of the ſame Vote 
of the Earth increaſes its Motion betwixt f and 
when there is no Force added to it, which 1s 
poſſible; for the Matter of the Vortex of t 


Time, or not; if it is, as in the preſent A 
ment it is thought to do, that is, as all the M: 
ter paſſes betwixt e and c, ſo in the ſame Time i 
ſame Matter paſſes betwixt f and d, it is evidt 
that the Force of the Matter which paſſes detvil 
e and c, and which is certain and determin'd, ! 
increas'd betwixt f and d, by a Suppoſition 00 
of the Equality of Time, and revolving in ® 
Time, without any new or real Force impreſßd * 


- 
— 
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1. but how 2 Suppoſition of the ſame Time ſhould 
ue che real Force of the Vortical Matter greater 
8n # 4 than inec, we are not yet inform'd; on the 
u -otrary, if the Vortical Matter revolves with a 
en;Worce peculiar to it ſelf, and unvary d, where there 
vel: no external Force to alter it, which is more rea- 
i aable to think, the ſame Matter, with the ſame 
1 botion, will be longer in paſſing betwixt f 4 than 
R .twixt „ c, which will not ſuit with this De- 


nonſtration. | 
Beſides, the Suppoſition of the Matter's revol- 
ing in the ſame time, be the Spaces throꝰ which it is 
d narrower or larger, is wholy Arbitrary ;- for 
e may as well preſume the contrary, that the Vor- 
ical Matter is not revoly'd in the ſame Time, bur 
s flower in its Motion thro' f d, as meeting there 
ith more Reſiſtance, and quicker in ec, where it 
peets with leſs, which will agree exactly with the 
vs of Aſtronomy : On the other hand, if the 
latter of the Vortex is not revolv'd in the fame 
vine, this whole Objection vaniſhes. | 
Again, if the Mechanical Laws were acknow- 
dg d in the preſent Demonſtration, if yet there 
iy be other Laws of the Vortices revolving con- 
mund, which ſhall anſwer the Aſtronomical, and 
n been attempted by Leibnitz, as we before ob- 
ry'd, there will be no reaſon from any thing 
zug ich is here offer'd to reject them. 
Laſtly, (for we do not defend the Vortices of 
Deſcartes, which we take to be Extravagant and 
Komantick) if this Objection againſt them was 
lid, yet it do's not follow, that a Planet may 
OP"! circulate in a Quieſcent and Material Fluid 
P, becauſe it cannot be carry'd round in a Vortex, 
lat is, ina Fluid, which is ſuppos'd to revolve with 
onditions that are contrary to the Eſtabliſh'd 
ales of Aſtronomy, unleſs it is impoſſible for a, 
body to move in a Fluid that is entirely Material, 
M vithout any Vacuities, which reſolves it ſelf 
1atd 
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The Dofri 3 | 
7 * — Projectiles, and the Revolution of the Planets,isthy 


of Bodies, and from Pendulums, and the Deſcent of Bodies, 


the Qſcillations f a ' ' 
wh Y . cording to the Series of Odd Numbers in an Arith 


propos d. 
Sir Iſ. Newt. 


Princip. Prop. 7» &c. are the reſpective Differences: As to why 


24. Lib. 2. 
P. 303. 


ſtances from the Perpendicular, or the loweſt Ny 
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into the former Queſtion, Whether all Mater z 
the ſame, and has a like Reſiſtance. 
$. 14. Conſonant to the Argument F. 6, 7, mim 


metical Progreſſion, or as the Squares of the Ting 
ſrom the Beginning of their Fall, of which 1, z, 


relates to Pendulums, the Propoſition is, That th 
Quantitiesof Matter in Bodies which are Penduloy, 
whoſe Centres of Oſcillation are equidiſtant fra et 
the Centre of Suſpenſion, are in a Reaſon compoy. 
ded of the Reaſon of their Weights, and a Dupl. 
cate Reaſon of their Times of Oſcillation in Vacw, 

Which is thus prov'd; Becauſe the Velocity, f. 
which a given Force in a given Matter, and in Hate 
Time given can generate, is computed by the Fei 
mutiply'd into the Time, and divided by the Qun, 
tity of Matter; for the greater any Force is, which 
is communicated, and the longer the Time in which Wor 
a conſtant and ſucceſſive Impreſſion of ſuch Fore 
is made upon a Body, as in the prefent Caſe, the Ws 
longer Gravity acts upon, and uniformly urges is 
the greater muſt the Velocity be, and conſequently Mete 
muſt be made up by the Multiplication of one its 
to the other; this Velocity will likewiſe be 10-88" 
creas'd as the Matter is diminiſtyd, and therefore Ml 
from dividing the former Product by the Quantity 
it contains, that is, the Velocity generated by 2 Pu! 
given Force in a given Matter, and in a Tun 
given, will be as the Force, and the Time cred . 
y. and the Matter inverſely ; or if P is the Forct, If 


8 PT 
T the Time, and 4 the Matter as 


If now the Pendulums are ſupposd to be of the 
ſame Length, as in the preſent Propofition they 2 
conceiv'd to be, the Motive Forces at equal Di. 


0 
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# the Arch, in which the Oſcillation is made, will 
+ 25 their Weights, as if one Pendulum is five 
mes heavier than another, and both are held in a 
orizontal Poſition, it will require five times more 
"ce to ſuſtain the one than the other, let them 
afterwards ſuſtained in an inclin'd Poſition, they 
ill require a Force ſtill leſs, till at length, when 
bey come to the loweſt Point of the Arch, there 
il be none requiſite to ſuſtain them at all; but 
he Motive Forces are anſwerable to the Suſtaining, 
{ the Bodies which are ſuſtain'd are left to their 
vn Motion; that theſe Forces alſo, at equal Di- 
unces from the Perpendicular, are proportional to 
heir Weights, is evidenc'd from hence, becauſe 
he Forces requir'd to ſuſtain any two Pendulums, 
pf equal Lengths, are as their Weights multiply'd 
no the Sines of their Archs, intercepted betwixt 
cir places and the Perpendicular, and in the pre- 
at Caſe, where the Poſitions are equally inclin'd, 
hoſe Sines will be equal, and therefore the Motive 


— 


SF 


<{WForces will be as their Weights alone. 

Another thing neceflary to the Demonſtration of 
Dis Propoſition, is, that if Bodies oſcillate in equal 
i Archs, and thoſe Archs are ſuppos'd to be divided 


no ſeveral Parts, which are likewiſe equal, the 
imes in which the Bodies deſcribe the Correſ- 
ndent Parts of each Arch, ſhould be proportio- 


l to the Times of their whole Oſcillations, which 
tr WW confirm'd, becauſe the Velocity of the Pen- 
' 2 dum falling from an Horizontal, or whatever 
ne iber Poſition, in any Point of its Orbit, is equal 
d. WF what it would acquire by falling thro' the Sine 


that Arch, when impell'd by its uniform Gra- 
ty; and conſequently, ſince the Velocities, where 
ie Lines are ſtrait, will be as the Motive Forces, 
Ind the Times directly, and the Quantities of 
Platter inverſely; and Goce the Archs are under 


* 

i. e fame Conditions with ſtrait Lines, it will fol- 
1 v, that in the Oſcillations thra' the Archs _ 
0 the 
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the ſeveral parts of them, the Velocities will ben 
that Proportion. Is 
Let therefore UV, v repreſent the Velocities o 
two equal Pendulums, at equal Diflances from the 
Perpendicular, 7, r the Times of Oſcillation, Vn! 
the Quantity of Matter in each, P, p their Weights “ 
which in the preſent Circumſtance will be 37 


their Motive Forces, therefore Y. v:: 17 pt & 
. 18 
: PTM. pt M, And M. m:: Y , ::Þh Ly 
*ptU; for by the Inverſion and Alternation 9 of 
the firſt Proportion pr Mev:: PTM. U, ol 
pr Md PTM 
— ==73 Butv · Y: T. e, and by Coyſe. ] 
quence A. . 1. yu fince, M. 5127 of 70 
8 „„ ; 12 
and v. U: : T. , or = which mulrtiply'd (+ ks 
| ] . PT 4 f k 2 72 
parately into i. ma es AM m:: PT pr. 01 
From whence it follows, 1/f, if Tt, M. ni ; 
Pep; 2d, if Pp, M m:: 152; 3d, if M=m, i 
P. p:: . T2; becauſe T Mp, or PT 
p; 4th, ſince T. :: L. I, the Lengths of t /. 
Pendulum which are now ſuppos'd to be differen; » 
if Tt and Am, it will be P. :: L. I; for h i 
the preceding Æquations, m. Ip: . Ti 
I, if Tr, if Mm, P. p: 2. T2, or: : T“. % / 
i. e.: L. I; 5th, Laſtly in general, ſince A; 
tt PT n:: PTV · p U, and the long + 
1 any Pendulum is, the leſs is the Velocity, An: 
{i en 1 
0 Z 2 2 7 . 
Where the Lengths of the Pendulum are u.. 
equal, the following Demonſtration was comm Ah 
nicated to me, by Mr. Saunderſon of Chriſt Co- 46 
1 


lege, as thinking it more convincing than ” 
5 | 
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: before ailedg'd, PT « t:: M. m, and T* 
:: 5 . 2 on the Suppoſition of L h but 
if M = n and P p, which is certain if Tt, 
75 ee let therefore L. | be now unequal, 
. k :: L. I, and if L. I, and 2. 2 
equal K 7 * ; 1 . 2 and if 7> is 


bY will be F moreover if A= m, — will 
Pp p P 


Ye = * and conſequent]y Lel::P p. 


Likewiſe, PT* » pt* :: M. m, or Poprip en, 


hen L is I, as before, if therefore = m, 

2 3 
2nd Tt, and conſequently, TD Land I being 
nequal, it will be P. :: L. I by what is before de- 


2 | 
onſtrated, let then L. I, as alſo 7 5 be unequal; 


: TESTS LM | 

2 nd it will be & P. p:: 8 = therefore PT * 
[2 PT* t2 | 

the e:: LM. lm, or F . *: Mom. 


But the fame Objection lyes againſt this, as 
zunſt the former, that the Proportions Markt 
'ith the Aſterisk are true upon the Suppoſition of 


22 8 2 | | 
"= — 1n the firſt, or F 4 in the laſt, for 


T: , 4 :: L. I or P. :: L. I. it will be im- 


Pſtble that 72 . 22 — _ or Pagir 
in M "1x 15 

th # | | m As m +.” 
- jp» unleſs p == and FILE ,becauſe,if 


Jo untities which are proportional are multiply'd 
it dne qual Quantities, they will ceaſe to be pro- 
1 F porti- 
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i 1 m 1 m 
portional, but =p" is = and _—_— on the 
Suppoſition of L being — 1, whereas in theſe pn. 
portions L and / are ſuppos'd to be unequal ; ye 
cannot therefore at preſent apprehend how thek 
two Demonſtrations are more forcible, than wh Ml © 
is expreſs'd before in ſhorter Terms. b 

Not being therefore ſatisfy'd, either with ny Ml © 
own or my Friends Demonſtration, where tie" 
Lengths of the Pendulum are unequal, I defi! 
my Excellent Pupil, George Newſome, Batcheh Wi" 
of Arts, now Fellow of this College, and vi 
if it pleaſes Almighty God to ſpare his Life, wil 
be one of the greateſt Men in the Age, to conſid 
the whole Propoſition, the Demonſtration of which 
I have here ſubjoyn'd, and which agrees with 
what we have before ſet down. 


uu G 


v 51 m pit” or = 
1 7 F* Ar [x75 


2. = — therefore — — — and — — —. 
„ * m pt 


From whence it follows, 1. If Tt, 2 = 


— =, = $ = = 
The Argument J. 15. From this Doctrine of Pendulum lt 
from Pendu may be inferr'd, that ſince it is founded upd 
os the conſidering Bodies, as moving in a Vacuum, 
Vari, ſince likewiſe by the moſt accurate Experimeſ 
: it is certain, that the Quantity of Matter in ul 
— a —_— Bodies is proportional to their Weight, which thi 
rin'ip.Prop- Reaſoning affirms, namely, Where the Times 


6. Lib. * . . , 
„ Oſcillation o Deſcent are Equal, which 1s al 
prov 
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oyd by Experience, A. m:: P. p, it is con- 
(quent, that the Original Suppoſition of a Non- 
Reliltiog Medium, or a Vacuum, was right and 
corceable to a true and exact Notion of Things. 
16. In anſwer to which we reply, that the Caſe The preceding 
of Deſcending Bodies and Pendulums is the ſame, 2 if 
but it 15 conteſs'd, that there is ſome check given — 
to the Deſcent ot Bodies in equal Times, from gainſt any Re- 
the Refiſtance of the Air, which Reſiſtance maſt ſiſtance in the 
likewiſe obtain its Moment, in reſpect of Pendu- Air, which 1s 
ums, tho* we ſhould not perceive it, as it ma — "4 2 
not be always perhaps diſcernible, becauſe of the NO Re 
ſhortneſs of the Tour a Pendulum takes, from 
whence it comes to paſs, that it meets with little 
or no freſh Oppoſition, for whilſt it repeats the 
ſure Footſteps, which it had mark'd out before, 
here ſeems to be no more force wanting to be 
ſubdu'd, than the Reſiſtance made to its firſt Pro- 
preſs; the Fluid it moves in being afterwards agi- 
ned, and becoming pliant and obedient to its 
Motions, beſides the great Diſproportion betwixt 
e Weight of the Pendulous Body, and the Re- 
ſtance of the Medium, will neceſſarily make the 
atter in a Manner imperceptible: That the firſt is 
rue, appears evident from the Pendulums in Ships, 
or where their Place 1s continually alter'd, the 
regularities of their Oſcillations are the greater, 
hich cannot be wholly owing to the Motion of 
ie Ship, but in ſome Meaſure muſt be to the 
ature of the Medium, in which they Oſcillate, 
nce a difference is obſervable in different Climates, 
ven where there is no Motion of the Ship to diſtmb | 
dem. Nor can we reaſonably attribute it to an Al- Dr. Oreg. 


ration in the Figure of the Earth in various Parts Ar9"; Prop. 
52. Lib. z. 
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nents lit, however ingenious ſome Calculations may Sir If Newt. 
n e in order to prove it: that the laſt is true princip. Prop 
tho aso evident from the few Vibrations, which are 10. Lib. 3. 
es Ao d by a light Body, in Compariſon with 

ae which are made in a Pendulum of an equal 

1070 „ Length, 
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The DoArine 
of Pendulums 
proceeds upon 
a wrong Sup- 
poſition. and 
is equaily mi- 
ftaken in the 
Conc!uſions 
from it. 


If there was 
no ſenſible Re- 
ſſtance in the 
Air, it will be 
no roof of a 
Vacuum. 
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Length, by a heavier of the ſame Dimenſions; 
be theſe Arguments as they will, for we hay 
not time to enlarge on them now, this is mani. 
feſt, that there is a Reſiſtance in the Air, where. 
as this Abſtracted reaſoning ſuppoſes no ſuch thing, 
and therefore, if it is a Proof of a Vacuum, | 
is alſo a Proof, that the Air do's not reſiſt, con. l 
trary to Experience, and the confeſs Senſe of 
Mankind. C 

$. 17. We may ſay farther, that this Reaſoning i ” 
is not juſt upon two Accounts, Firſt, in preſun. 
ing a Principle which is falſe, and ſecond, by cos. 
firming the Concluſion from it by an Experiment 
that is not true; for it is laid down as a Maxim, 
that by how much the force, or the time of Mo. 
tion is greater, or the Matter leſs, by ſo much 
greater is the Velocity, which do's not univerſally 
hold, ſince the Reaſcn of aſſerting the Velocity 
of any Body to be greater, as the Matter is leh, 
is deriv'd from a fundamental Error, that all Mu. 
ter is Paſſive in its own Nature, the, contrary 9 
which we ſhall Evidence in the enſuing Philoſ 


phy; and on the other hand, alſo ſtew, that th! - 
Experiments alled 7'd are not valid, concerning tht * 
Quantity of Matter in that Senſe in which it " 
receiv'd, being Proportional to its Weight, Ay 
Bodies Deſcending from the ſame Height in tht 10 
ſame time. = 

H. 18. If all which notwithſtanding was ue 
and there was no Reſiſtance perceptible to the ny 
Vibrations of a Pendulum, to make this Aru. * 
ment effectual againſt a Plenum, that 15 to cot 
clude there is no Matter where there is no {ent K 
ble Reſiſtance, is again, as before, to take it f | 


granted, that Matter is Uniform and Hom 
neous, and always reſiſts in the fame Proport i. 

Thus far we 3 ſpoke in General, to wii" 
propos'd to us in the preſent Doctrine of Pens 
luts, but ſince there is fo much ſtreſs laid 1 
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it in this Philoſophy, we ſhall not refuſe the Pains 
of examining into the ſeveral Parts of it. It is 
WH fappos'd, that Velocity is to be computed by 


7 or by a Multiplication of the Time into the 


Motive Force, and divided by the Matter, let us there- 
fore 1 /f, Conſider the Motive Force, in reſpect of 
Matter, and it is not evident that Velocity is in- 
creas d, as the Quantity of Matter is leſs, except- 
ing upon the Hypotheſis of its being Similar and 
Homogeneous, for if there are any peculiar Forces 
in one Portion of Matter, which are not in ano- 
ther, a Computation of Velocity, which depends 
upon there being a certain and determin'd Nature 


l in Matter, which only differs by its greater or 
. Wh fer Bulk cannot be true: Thus no one ever, I 
h believe, imagin'd that Fire, or Flame, or the Rays 
Ku of the Sun, were reducible to the Laws of the 


pendulum, or to this Computation of Impulſes 
proportional to Matter, ſince it will be hard to find 
out an Impulſe, which will affect the laſt; and it 
1s manifeſt, there are ſome which extinguiſh the 
former, ſo uncertain is Matter, and fo little com- 
pliant with an Imaginary Law of Flat and Uniform 
Impulſes; and this is what we intended in F. 17. 
2d. Let us next inquire ipto the Time, which 


the the longer it is, the Velocity is ſaid to be thereby 
uo ſo much increas'd ; that is, where there is a 
1 ontinual Succeſſion of Impulſes upon any Portion 
the of Mattcr, the longer thoſe Impulſes are con- 
tinu'd, the greater Velocity will be acquir'd to the 


Body impell'd; thus in Gravity, which is ſup- 
pos d to urge Matter with a Uniform Force, there 
52 conſtant Acquiſition of Velocity to the Body, 
g. waich gravitates by that Force continually acting 
upon it: But have we any Proof, or the leaſt Sha- 
8-2 of one, that Gravity do's not act by one Im- 
„e? This perhaps may ſeem ſtrange to inquire, 
15 unce it is reckon'd a conſtant Force muſt have a 

i #4 | con- 
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Whether the Earth by Attraction, or the Body by 


at once; Thus, if two Bodies preſs upon each other, 


* 
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conſtant Effect, tis true; But the Queſtion in 


Gravitation, is not reſolvd into one individui 
Force, which reſults from theirown ſimple habitude, 
or reſpect to each other, in Relation to their own 
proper Faculties or Powers, which in certain Cir. 
cumſtances are certain and determin'd, and which 
therefore wou d exert themſelves in one Impulſe,znd 


by thoſe Forces which are given to them, whilſt 
the Forces which preſs are conſtant, the Effe il , 
will be ſo too, but we cannot, upon this continued n 
Force on both Hands, from thence infer, tha Wil .. 
there is any Acquiſition in the Effect from the Wi 
Continuance of the Cauſe; The Caſe is parallel in Wl b. 
Gravity, in which tho' there is a continual A, x 
traction of Body to the Earth in ſome Senſe, y: 8 
it is not evident, that it may not be a Continuance N 
of the ſame Cauſe, without any new and ſucceſſi a 
Impre ſſions from that Cauſe, We do not howeve Wil 
diſown that Matter is accelerated the longer it WM tic 
continues falling; but to ſuppoſe, that Acceler: ¶ be 
tion depends upon a continual Impulſe from Gr ir; 
vity, by which the Velocity of the Deſcending: 
Body is increas'd, is to ſuppoſe what we at pt; Ml if 
ſent diſpute ; ſince, we ſhall afterwards endeavour Ii; 
to give a Solution of that Phenomenon upon o- ¶ bec 
ther Principles; For if a continual Impulſe of C. ¶ be 
vity had a conſtant Effect, it ought to be as ſe- the 
ſible to Bodies at reſt, as thoſe in a deſcending Mo- 
tion, and it would not only accelerate Matter in MW to | 
fall, but when in a State of Quieſcenceby a repeated or | 
Action upon it, muſt, at leaſt in the Courſe of pi; 
ſew Years, produce ſome very remarkable Phae. N occ 
menon, when in the Courſe of a few Minu g aſte 


it is ſuppos'd capable of impreſſing ſo mim up 
culous a rang 5. on the contrary, we do bor 
experience any Phænomenon from thence, which Bing 


is worthy of the leaſt Notice, and 2 Body 1 


\ 
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ly bundred Years together, without acquiring 
one Degree of Force, more than it had at the Be- 
zinning, tho' it is conſtantly impel]'d and batter'd 
with the Importunity and Inſults of this Action. 

Granting which, if again, as before, Matter is 
not Similar and Homogeneous, this part of the 
Suppoſition will likewiſe be invalid, for if there is 
Matter which do's not Gravitate at all, but ſeems to 
obtain a quite contrary Quality from Gravitation, 
this Doctrine of the continual Impulſes from Gra- 
vity, will be of little Service to the explaining 
that part of Nature, which to all our Senſes do's 
45 much not Gravitate, as to all our Senſes the other 
do's; and why the Gravitating part of Nature (ſhould 
be made a general Rule for explaining what we 
Experience do's not Gravitate, as in Fire and Ve- 
getables, than why the Non-Gravitating part of 
Nature ſhould be a Rule to the other, 1s not, nor 
cannot be ſhewn, unleſs, becauſe there is more of 
Nature that falls under our immediate Obſerva- 
tion, which do's Gravitate, therefore the reſt muſt 
be ſubmitted to the Laws it preſcribes; Which 1s 
indeed a powerful Way of een becauſe, 
bete is a greater Number of Voices from Matter, 
if we may call it ſo, on the one fide than there 
s on the other, but I am certain not a Rational, 
becauſe, the one ought in a true Philoſophy to 
be explain'd as well as the other; which upon 
theſe Principles they both of them cannot be. 

zd. In reſpect of Matter it ſelf, it is ſuppos'd 
to be a reſiſting Subſtance, or not, if it is, where, 
or how is that Reliſtance explain'd? Nat trom the 
Principles of this Philoſophy, (and we have no 
occaſion to conſider any other here, which we ſpall 
aſterwards do) ſince a perfect Inertia of Matter is 
ſuppos'd in it; If there is no Reſiſtance in Matter, 
how Velocity ſhould be increas'd by Matters be- 
ng diminiſht is inconceivable; for if we take 4 
Clobe of one or ten Inches Diameter, ind the Mat- 
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ter has no Force belonging to it, but what we im. 
part, or the Philoſophers are pleas'd to beſtoy 
upon it, that Force will be the ſame, be the 
Magnitude greater or leſs, to which it is given; 
ſince the whole of an Abſtracted Magnitude wil 
reſiſt no more than the leaſt point of it, to the 
Force which is impreſs d upon it; and therefore, 
both will be carry'd from ſuch an Impreſſion with 
an equal Velocity, and conſequently, a Diminu- 
tion of ſuch an Abſtracted Matter will be no in- 
creaſe to the Velocity. ; 

4th, It is ſuppos'd, that the Velocities are Re. 
ciprocal to their Times, that is, that v. V:: T. i 
but how that is agrecable to another Propor- 
tion affrm'd in this Philoſophy, directly contrary 
to it, we arc to examine; for by what has been ſaid 
in H. 14. V. v:: PIM · pt MA. upon all the Con- 
ceſſions which the preſent Philoſophy requires; 
and therefore, if the Weight and Matter is equi 
V. v:: T. t, or which is the fame, if one Point 
is acted by a continual Impulſe, the longer the 
Action continues the greater will be the Velocity, 
on the other hand v. V:: T. t, or the longer the 
Time is, which the ſame Point takes up, in per- 
forming its Velocity, ari ſing from one, and conſe- 
quently from ſeveral Impulſes, the ſlower ſuch: 
Velocity is: If therefore, T and : in the firlt Caſe 
repreſents a Time, which accelerates Velocity, 
and in the ſecond, a Time in which it is not ac- 
celerated but retarded, or which is the ſame, if 7 
expreſſes the ſame Time, the Effects of which ate 
ditferent, that they can be us'd in this Demon- 


ſtration promiſcuouſly ſor one another, is not er 


ſily apprehended ; for to ſuppoſe, according to the 
Proportion and Meaſure of 7, that the Velocity 
is incrcas'd, and diminiſh'd at the fame Time, 
to ſuppoſe a Contradiction, and if T is not & 
preſſive of the ſame Time, the fame Notation | 


us'd where different Things are meant by it. 1 
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To explain this farther, the preſent Caſe is con- 
cerning Gravity, which is thought to act by a 
continual and ſucceſſive Impulſe, and muſt neceſſa- 
rily from thence increaſe the Velocity; but the lon- 
ger this Impulſe acts, that the Velocity ſhould be 
ſo much diminiſl'd in that time, is altogether in- 
comprehenſible; 'tis true, if Gravity was various 
in its Impulſe, the Velocity produc'd from it 
vould be reciprocal to the Time in which it was 
perform'd; but, ſince the Impulſe of Gravity is 
uniformly the ſame, ſuch a reciprocal Proportion 
cannot prevail, unleſs the ſuppos'd Force of a uni- 
form Impulſe from Gravity is deſtroy'd. 

We ſhall therefore now conſider the chief Corol- 
laries, drawn from this Propoſition, and as we have 
endezvour'd to (ſhew the Principles upon which it is 
contriv'd are falſe, ſo the Deductions from it, when 
cmpar'd with what we find in Experience, we (hall 
oe are ſo too: The firſt is, That if 7, t are equal, 
A. m:: P. p, that is, if the Times of Oſcillation 
ac equal in the ſame Arch, the Matters will be pro- 
portional to their Weights; but Matter in its De- 
cent, which is anſwerable, by what has been faid 
before, to the Oſcillations of a Pendulum, performs 
qual Times; and if a Globe of Gold, of Silver, 
ad, Claſs, Water, or Wood of the ſame Weight 
fe Wie ſet to Vibrate, they will likewiſe deſcribe 
„, Heir Olcillations in the fame Times, therefore the 
untity of Matter is proportional to its Weight. 
ſte deſcent of Bodies we ſhall afterwards conſi- 


re er, and as to the Oſcillations of different Sorts 

0 ' Matter in the ſame Arch, and in the ſame 

« me, which are ſaid to do it diutiſſimè, we mult sir Iſ. Newt. 
he 


are athrm it do's not, becauſe it is contrary to all 
-wperience ; if therefore there are any Ofcilla- 
"ns which are not perſorm'd in equal Times, 
My ſhould not they as much contradict this Rea- 
ſoning 


, whether that means from the beginning of Princip. Prop 
beir Motion to their being quieſcent, which 1 5 Eid: 3. 
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ſoning as the others which are perform'd in equl 
Times, are ſuppos d to confirm it, unleſs the farlt O. 
ſcillations are more to be regarded than the laſt, upoi 
the Account of their Precedence; for if there isa 
outward Force, which cauſes this Difference inthe 
Oſcillations, we hope it will not yet be alledg'di 
an Argument, which is the fundamental one to proy 
a Vacuum, and which —_ no Reſiſtance, 
Beſides, let us allow theſe equal Times of Oſci. 
lation of a Globe of Gold, or Wood, this woull 
be no Confirmation of the preſent Abſtracted Rex WFP 
ſoning, it would only prove, that different Ma. 
ters of the ſame Weight did oſcillate in equi 
Times, which is a Propoſition ſome Degrees n. 
moy'd from this, that if the Times are equal, th 
Quantities of Matter are proportional 'to thei 
Weights; for albeit the Globe of Gold, and d 
Wood, ſhould oſcillate in equal Times, exceptin 
it is firſt ſewn that their Gravity is proportiond 
to their Matter; that is, that in the preſent Cit 
the Matter in each Body is equal, as their Weight 
are, it will be of no advantage to the Proof of the 
preſent Abſtracted Reaſoning, and if it is ſhewy, 
it do's not want ſuch a Reaſoning to confirm it; 
the Truth therefore is, allowing the utmoſt to the 
Abſtracted Reaſoning, and to the Experiment, 4 
they are both of them falſe, ſo if they were both 
of them true, they would ſignify Nothing to tit 
Confirmation of the one, or the other, there bt 
ing no Connection betwixt them. I know it | 
faid, that as two Portions of Matter, if they it 
not of the ſame ſpecihek Gravity, yet are equa 
Weight, will perform equal Oſcillations, ſo if tie 
are of the ſame ſpecifick Gravity and unequi It 
Weight, their Oſcillations will be ſenſibly dift 
rent; but what will this prove? wiz, that <q 
Weights do oſcillate in equal Times, and uneq" 
Weights in unequal, which is far irom provi 


that Matter is proportional to its Weight, 9 3 
anos | Shi, or 
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1 Portions of Matter have equal Weights, or 
unequal Portions unequal, becauſe equal Weights 
oſcillate in equal Times, and unequal Weights in 
une ual. 5 

Laſtly, This Corollary is nothing different from 
the Suppoſition neceſſary to the preſent Demon- 
ration, for it is ſuppos'd, that it the Times are 


be computed by the number of Parts impell'd in 
eich Body; that is, that the Matter in cach will 
be proportional to the Impulſes in each, but to 
ſuppoſe, is not the ſame as to demonſtrate, and 


A bereſore we may juſtly reject ſuch kind of Rea- 
. onings: We have not time to go thro' the reſt of 
1, theſe Corollaries, nor is it requiſite ta do it, ſince 
Abbey depend upon the ſame Principles which have 
been already confured. 


ie ame Complexion and Genius with that which dies conſeder'd 
ee have cxamin'd, in relation to Pendulums, and under another 
the pon that account will not require a particular 

aſwer here, having occaſion to conſider it under 


the ument with an Experiment made, to prove there 
no Reſiſtance of any ſubtle pervading Matter 
o the internal Parts of Body, and which has been 
miſtaken for an invincible Demonſtration of a real 
Vacuum, becauſe it overthrows the imaginary Ple- 
pum, which has been hitherto defended by Phi- 
olophers. 


5. 20. Let a round Box of Firr, pendulous and 


I1fe- Places, which it reach'd after ſo many diſtinct Oſcil- Boxes ex- 

quil "1005, de carefully mark'd, having before weigh'd plain'd. 

equa be Air in the Box, the Box it ſelf, the String — Ls 

wig" vent about it, and half of it that was Pen- 2 
dous, which always lies heavy upon the Body, Schol. p. 352 


an 


equal, the continual and ſucceſſive Impulſes will 


9.19. What is poſſible to be produc d from the 74, neſcent 
leſcent of Bodies in favour of a Vacuum, is of of heavy Bo- 


mother Head; we ſhall therefore finiſh this Ar- 


mpty, be ſet to Vibrate, and beſides the firſt from —_ ＋ 


Whence it began its Motion, let three ſeyeral other rendulous 
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and is to be computed into its Weight, the whole 
will be about the 785) part of the fame Bos, 
when fill'd with Lead, then ſhortening the String 
to the former Length, becauſe of its being ſtretch't 
by an additional Weight, and putting the full Bax 
into Motion from the ſame place, there will be 
77 returns before it falls into the ſecond place, 
mark'd upon the Swinging of the empty Box, 5) 
more before it comes ty the third place, and x 
many before it ſinks to the fourth; but if thei 
Reſiſtances had been equal, the full Box would 
by its Native Force, being 78 Times greater tha 
that of the —_ have perform'd 78 retur; 
let now 4 repreſent the Reſiſtance which is mac: 
to the external Superficies of the Box, and b thi 
which is made to the inward Parts or Contents fi 
when Empty, the whole Reſiſtance to the empy 
Box will be 4 +6, and to the full 4478 b, namely, 
the external Superficies added ro the Denſity a 
the Matter multiply'd into the Capacity of 1; 
which together will be the Meaſure of the Inti 
nal and External Parts, and conſequently of tit W;., 
Reſiſtance to both; but 44. 4478 6:77 · N m. 
ſor if any Arch be divided into 78 parts, 77 ne 
em, in the preſent Caſe, will be actually defcrivd, m- 


. a+b 3 
that is 2 75 758 Parts, and by Diviſion of 
Proportion, 24. 44781 — —b =776::71. Wh" 
a+b 77, T 
78 —77=1, or 1 that is 1 ho 
or a+beb::77X77+1, and by Divi. 
b. 446 -:: 1. 77 77. — 1, or by Inverlio un 
4. 6: : 5928. 1, ſo that the Reſiſtance of the . Mig 
ther to the internal parts of the Box, is 5926 
Times leſs than that which is experienc'd on tit 
outward Surface, which Reſiſtance therefore mul 
be altogether inſenſible, if there is any at all, face 


it is not improbable, but the Difference aforemet, 
tion 
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tion d may ariſe from the Velocity of the full Box, 
and the Length of the Space it delineates, which 
ismuch greater than that which is perform'd by the 
Empty one; for the more Space any Body paſſes 
through, the more Oppoſition it will meet with 
to its Motion. 
9.21. The foregoing Experiment, it is plain, is This Experi- 
leyell'd againſt a Plenum, which aſſerts a ſubtile mene no Arg 


Matter that penetrates into the Pores of all Bodies, % af 4 
real Plenum, 


by which their Motion might ſee be retarded, 176 
bn there being no ſuch ſenlible Effect, it is from 78 
thence argu'd to the abſence of the Cauſe. If only. 
ny farther uſe is made of it, namely, to evince 
in general the minute Reſiſtance from the Æther 
to the Vibrations of a Pendulum, and from it the 
Neceſſity of ſeveral Vacuities interſpers'd in its Sub- 
tance, becauſe otherwiſe it would reſiſt as ſtrongly 
4% other Matter do's, we ſhall fall into the Queſtion 
h often taken notice of, and repeated, Whether 
Matter and its Reſiſtance is uniformly the ſame, 

lt is alſo to be obſerv*d, that this Philoſophy in the 
foregoing Section confeſſes, that the more Space 
ny Body paſſes thro', the more oppoſition it will 
meet with to its motion, which is an Acknowledg- 
ment of a continual Reſiſtance in Space; and 
what we our ſelves are only farther deſirous of, is, 
that ſuch a Reſiſtance may not be made by ſnatches 
nd intervals, in proportion as it occurs with Par- 
cles ot Matter here and there lodg'd in Space, which 
how it ſhould be, we do not at preſent apprehend ; 
but that it may be a Reſiſtance diffns'd thro' all 
the parts of it, whatever it is, with ſome kind of 
uniformity; for if any one was to ſpeak of a Re- 
lltance in Water, and ſhould at the fame time ſup- 
poſe the Parts of it were not contiguous, but irre- 
early qiſpos d at ſeveral Diſtances from each other, 
he would be imagin'd to diſcourſe upon Nature 
zun ſome degree of being unintelligible and ob- 
ure, 2nd why it ſhould not be ſo in Æther, we 

are 


94 


much dimi- 


provid from 
Cylindrical 


Water. 
Sir Iſ. Newr. 


38. Lib. 2. P. 
332. 


The Reſiflavce H. 2 2. The next fort of Arguments, to thoſe frog 
of Bodies vet Pendulums, are drawn from the Nature of Moti 
aid from an and the Reſi- 


Infinite Diviſi. ſtance to it, w 
onof the Parts, is not much 


Veſſel fill d wit 


Princip. Prop. "___ 
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are not yet convinc d, unleſs from the neceſſ 
which this Philoſophy is under, of aſſerting thy 
contrary, whilſt it ſuppoſes all Matter to be Sini, 
lar and Homogeneous. 


# diminiſh'd by 

z any Diviſion 
of the Parts of 
2a Fluid, and 
therefore the D 


ſubtile Matter 
of thoſe who 
affirm a Plenũ, 188 
will be of little = 
Advantage to | 
ſuch an Hypo- E 
theſis: This is 0 0 
prov'd from | Jug 


| o en 1 
the preſent Fi- 1 1 80 
lor 

gure, where — _ 


AB CD ex- 
preſſes a Cylindrical Veſſel, incumbent upon an . 
other JM KL, both which are fill'd with Water, 
and a Paſſage made out of the uppermoſt into the 
lower, thro' the ſmall Cylinder EFG H; they at WF" * 
likewiſe to be ſo contriv'd, that the bottom of the 
ſuperior Cylinder may exactly correſpond witl 
the brim or margin of the other, that the Wi 
ter may deſcend with a conſtant and uniform Ms 
tion, to which purpoſe there muſt be a void Space 
left, as 1 M, that the Water may have liberty te 
flow out, and make room for that which deſcends 
and let the Globe P of the ſame ſpecifick Grant) 
with Water be ſupported by a ſmall Thread TP; 


if therefore we ſuppoſe a perfectly fluid 1 — 
Ae, 
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Water, the quantity of ſuch a fluid, whoſe deſcent 
is hinder'd by the Globe P, will be to the quan- 
tity of the ſame fluid, which would have deſcend- 
ed, had the Globe been taken away, as the Balis 
of a Cylinder circumſcrib'd to the Globe P, to 
he orifice of the Cylinder EFG H, or as the 
Square of the Diameter of the Globe to the 
Square of the Diameter of the ſaid Cylinder; far- 
ther, the Force which lies upon the Globe P, from 
the Water which preſſes upon it, is equal to the 
Column of Water RS, whoſe Baſis is equal to 
the largeſt Circle of the Globe P, for the other 
part SP is perfectly ſtagnant, as is evident, if we 
conceive the Orifice EF to be ſtopp'd, and the 
preſſure of the ſuperior Column RS taken off, ſince 
in ſuch a Caſe, as the Water would not flow out 
at the margin 7 04, every thing would remain in 
ſare of quieſcence; it is moreover manifeſt, that 
: what time the Water by uniformly deſcending in 
Cylinder (the Diameter of whoſe Baſis is equal 
0 that of the Globe) deſcribes 4 of the ſaid Dia- 
eter, there will be enough to produce all the Mo- 
ion of a quantity of Water, equal to the Dimen- 
ons of the Globe, becauſe the Globe is equal to 
of fuch a Cylinder, namely, whoſe height is the 
Dizmeter of the Globe, and the Baſis equal to its 
videſt Circumſerence; but it is the ſame, whether 
de Globe is quieſcent, and the fluid moves with 
0 uniform Velocity, or whether the fluid is qui- 


the ent, and the Globe moves with the fame Velo- 
n iy the contrary way; and therefore the Reſi- 
wi. ence of the fluid to the uniform progreſs of the 
Mo- lobe, in the time that it deſcribes 4 of irs Dia- 
pact fete, is the ſame as that Force which before pro- 


lcd Velocity in Water, whilſt it deſcrib'd the 


y £0 

UN me portion of it. 

vity From which Demonſtration it appears, that where 
TV, here is a perſect Fluid, as Water, the Reſiſtance 


got be much diminiſh'd, not even by an Infi- 
ni te 


from a Cylin- 


96 The Proofs of a Vacuum from Parti ( 

| nite Diviſion ot the Parts, ſince the Proportion be. 
fore aſſign'd will ncarly hold. x] 
n $. 23. To which we reply, That fo far as thi 
5, h far from Argument affects thoſe againſt whom it is deſign'4, Bl 


being dimi- viz. who affirm a Plenum, and yet find it neceſ th 


niſh d. in ſome to introduce a ſubtiliz d Matter, which in no reſpett Will x1 


degree, by the 4; ffers from the moſt ſolid, unleſs in the minute. by 
Drvijion of the neſs of its parts into which it is divided, it pro. Will 1; 
Parts of Mat. , P : pro lid 
er, that it can- ceeds in ſome meaſure rationally and juſtly, a | 
not be at all li. comes near to a truth, which is evident in it ſelf; 
miniſh'd uon fox where we acknowledge all Matter to be the 
the Swppeſirion ſame, and to poſſeſs an equal Reſiſtance the ſeps 
of a Plenum, : * 
in the Senſe of rating of its parts is inconſiderable, and can hay 
Deicartes, no effect at ge to the diminiſhing of it upon the 
Hypotheſis of ſuch a Plenum; 
for fee us conceive a Square or 8 
Cube, as g, to be divided into © | I 
| ſeveral Areolz or little Cubes, c 6 
if there is leſs Reſiſtance than | 4 
before, the Lincs or Planes of Se- HEHE 
paration Im, ſq, ab, ce, do not m 4 
equally reſiſt with the Arcolz or little Cubes, and 
therefore thoſe Interſtices are not Matter, which 
ſuppos'd cqually to reſiſt; but to affirm there isn0 
Matter, is to confeſs a Vacuum, and is contrary t0 
the Suppoſition. 
$. 24. If this Reaſoning is intended as a prodt 
againſt a real Plenum, and not the fictitious one ve 
Jer fl with bave mention'd, there is this Defect in it, thati 
Water, if ap- endeavours to demonſtrate the moſt ſolid Bode 
ply'd to the pro- cannot move in the moſt ſubtle Fluids, without iple 
8 _ = very ſenſible Reſiſtance from a Globe moving 1 
difproving „ the Water, which has the ſame ſpecifick Gravity 
real! lenum in With It, which is to ſuppoſe all Matter abſtracting 
Nature, i:gwil- from its Pores, and its particular Forms is the ſime, 
ty - «ng; ſince the moſt ſolid Bodies, and the moſt ſubtle 
Allurditie. Fluids, are determin'd as to their Properties 
Relations, from thoſe of the like Matter and Gn 


vity; and hence is deriv'd that Notion, which 
| OU 


The Argument 
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would otherwiſe be inconceivable of * a moſt ſubtle * gir If. Newr. 
Fluid, which has the ſame Denſity as a Solid; name- Princip. Prop. 
ly, it is 2 prehended , that nothing goes to the — = 2. 
making of a Fluid, except the Lubricouſaeſs of“ 
the parts, and nothing to the Subtlety of ſuch a 
Fluid, but the. fineneſs and minuteneſs of em; 
but that in other reſpects the Matter of both So- 
lid and Fluid is fimilar and invariable. 
Farther, if this were not affirm'd, but the con- 
trary own'd, that there might poſſibly be Matter 
infinitely different in its Gravity and Refiſtance 
this Demonſtration, if it is Valid, at the ſame time 
acknowledges, that a Fluid, whoſe Gravity is in- 
finitely ſmall, preſſes upon the Globe P, which is 
of an infinitely greater, with an equal Force of Gra- 
vitation, 24, That Motion, which proceeds from 
Grvity, in the preſent Caſe, may be produc'd 
from that which do's not ſenſibly gravitate, as we 
ſuppoſe Æther do's not. 3d, That Action and Re- 
action betwixt a Force and no Force, in compa- 
nſon with it, that is, betwixt a ſolid Body and 
Ether, is equal: Laſtly, that Body and Æther is 
of the ſame Specifick Gravity, all which muſt be 
afhrm'd, if A ther is taken inſtead of Water, and 2 
evy Body inſtead of the Globe P; But fince theſe 
re palpable Contradictions, or plain Abſurdities, 
id evident, that no ſuch thing is ſuppos d as a Dif- 
rence in the Gravity and Reſiſtance of Matter, 
onſider'd in its own Nature, and therefore, that 
* contrary is preſum'd as an infallible Prin- 
ple. 8 
We ſhall not here obſerve, That granting this, Sir Il New. 


hd the Notion of a Fluidiſſimum, which is ſaid to Princip. Prop. 
10; Poſt in the utmoſt Lubricouſneſs of parts, Wa- — * * 
pere is not prov'd to be ſuch a Fluid, and that it 
xe y not be as viſcous, in reſpect of Ether, as any 4 
10 mer groſs and intractable Fluid is, in reſpect of : þ'2 
l yer on this, in 2 great meaſure, the Streſs 1 
wr the preſent Demonſtration lies; for if it is Viſ | 18 


K . cous 


98 The Proofs of a Vacuum from Parti 


cous, compar'd with. A.ther, Æther or Materia 
Space will reſiſt in a much, and perhaps an infinitely 
leſs Proportion to it, than is here defin'd, 
That 4 Fluid, H. 25. Of the ſame Claſs with the former is the 
inſmitely ſubii- Proportion alledg'd by this Philoſophy, and i; 
1 rel founded upon the ſame Reaſoning: The utmoſt 
* of go. Reſiſtance to a Solid given, in a given Fluid, is fr} 
dies, as one to be determin'd, and the Solid afterward to be 
whoſe Parts encreas'd to an Infinite Magnitude; it will then 
_ be as the Motion that is loſt from Reſiſtance, 
— Diminy. Whilſt an Infinite Solid deſcribes the Length of it 
tion. Semidiameter in a Definite and Certain Fluid, to 
the Motion it had at the Beginning; ſo the Mo- 
Sir If Newt, tion, Which is loſt from Reſiſtance, whilſt a F. 
Princip. Prop. nite Solid deſcribes the Length of its Semidiamete 
40. Lib. 2. in an Infinitely ſubtle Fluid, to the Motion it hal 
& Corol.1. at the beginning; becauſe a Fluid, not ſubtiliz'd, 
| has the ſame reſpect to a Solid Infinitely increas', 
which a Fluid Infinitely ſubtiliz'd bas to a Solid 
which is Finite, and not encreas'd, all other thing 
being equal; Jet us therefore now ſuppoſe, that up- 
on the Augmentation of a Spherical Solid, the Re- 
ſiſtance made to it, in a Fluid, is likewiſe aug- * 
mented ip a Duplicate Reaſon, that is, in Prop. Mor: 
tion to the Cylindrical Space, thro which it h WF 
mov'd, which is as the Circular Baſe of the Cy- Dir 
linder, or as the Square of its Diameter; if ſ 
the Reſiſtance of a Spherical Solid will not be ary Bi 
ways diminiſh'd, from an Infinite Diminution df 
the Parts of the Fluid, ſeeing, in both Caſes, a K. fu 
ſiſtance is made in a Duplicate Proportion of tie 
Diameter, and therefore will be the ſame in Effect, Phi 
1 whatever Diameter we take. oc 
gn ws 42> $.26, That this Demonſtration is grounded up Wh, tt 
gument againſt on an Identity, or Sameneſs of Matter, in its ou 
the Fidtizious Nature, and upon there being no difference be. 
Plenum of hs twixt one Portion of it and another, unleſs in ti H 
— — Magnitude of its Parts, is very manifeſt; ſor if & 6 


Real. one. imagine the encreaſing a Solid or ſubtilizing 1 Flu G 
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in another ſenſe than what concerns the making . 
their Parts, or their whole Maſs greater or leſs, the 
Proportion will either be wrongly ſtated, or foreign 
to the intention of introducing it, that is, if the 
Solid is encreas'd in reſpect of its Bulk, and the 
Fluid ſubtiliz'd in reſpect of its Denſity, and the 
Encreaſe and Diminution is not conſider'd with re- 
lation to the ſame Property of Matter, either of 
Magnitude or Denſity, the Proportion will not ob- 


tin; if the Solid is increas'd, and the Fluid ſub- 
"WH tiliz'd, in reſpe& of its Denſity, ro which Reſi- 
" WH fance is proportional, it would prove no more 
"WE than that an Infinite Reſiſtance would be to a Fi- 
mite one, as a Finite Reſiſtance to an infinitely 
F ſmall one, which would ſignify nothing fo the Con- 
futation of the Subtle Matter againſt which theſe 
| WI 4cguments ſeem to aim. | 


To conclude this Section,; we cannot omit to 
take notice of the Uncertainty of this ſort of De- 
4 monſtrating, ſince here it is inferr'd, that an Inde- 
„lite Diviſion of the Parts of Matter cannot make 
a the leaſt Diminution of Reſiſtance; whereas, from 
hat was prov'd before 5. 22, upon the Suppoſition 
of ſuch a Diviſion, it was inferr'd, the Diminution 
vis not much; but to ſay, there is a very ſmall 
) Diminution of Reſiſtance upon an Infinite Divi- 
, hon of the Parts of Matter, and to ſay there is 
oe, are two different A ſſertions. Beſides what 
- have ſaid, that which is more, is, that ſome - 8 
rf Fluids do in Fact reſiſt much leſs than others as p. ” wr 
@ MW?! ituous than Viſcid ones, which, for all that this ä 
P iloſophy can demonſtrate to the contrary, may 
roceed from a Difference of Figure or Magnitude 
n the Parts, or rather muſt do it, ſince it conſi- 
be- en nothing elſe in Matter than Figure, Magni- 
1 ude and Solidity, or a Matter in general, which 
Homogeneous. 
. .. Laſtly, it is aid, That if we ſhould take —_— _ 
„ Guobe of any ſolid Matter, as Gold, and con- , ,,, cs. 
8 3 celve 
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flance without ceive the ſmalleſt part that can be imagin d to moy: 
a Vacuity, no in it, ſuch a Motion would be impoſſible without 
Reaſon why it , Vacuity; which if it is.an Argument againſt ; 


— Plenum, it is upon this Suppoſition, that all Matter 


. 
- 
* 
1 


| 
| 


| 

( 

4 | 
equally Mate- is equally denſe, and therefore the Motion of any Ml ! 
ECL Body in the moſt Fluid Subſtance, ſo far as thy Ml * 
& Lock's Eſfiy, Subſtance is Matter, lies under the ſame Circun. | 


4 e- a 
ö 80 3. F. 2. ſtances, as Gold moving in its own: Suitable to thi 


5 
, 


is that Irrefragable Proof, as it is eſteem'd, of: e 
Vacuum from an apparent Difference in Specifick Wl 
Gravity, and which has been hitherto thought v '! 
riſe to a Demonſtration; we ſhall therefore upc: 

that account more particularly conſider the Force i * 
of ir, tho' we cannot but think it depends upon l 
the ſame Foundation with the former, fince Cr. 
vitation is no other than a certain kind of Motion, * 
which could not be produc'd upon the Hyporheb iſ *! 
of a Plenum, if all Matter in its own Nature and EW *! 
ſence was equally conſtipated and condens'd : As l 
what reſpects a Particle of Matter being incapable I th 
of moving in its own Dimenſions, ſee 9. 3. th 
The Demon- §. 28. The Principle from which the Neceſity i er 
ſtration of a and Certainty of a Vacuum is affirm'd, is, that il dic 
Vacuum, from Bodies Gravitate to their ſeveral planets, and in equi fan 
4% Diff-rence Pi ances ſrom the Center of them, in proportion v ler 


ary the Quantity of Mattereach Body contains; forth Ml tbe 
Gravitizs of Bodies deſcend to the Earth, in equal times fromthe if Fo. 
B ies , en ſame Height, has been obſerv'd by Galileo and others; tha 
3 and in Pendulums, it is faid, we may plainly diſcen . Ma 


1 Oe. the truth of that Aſſertion; ſince, if we take of tao ] 
6. Lib. z. with different Matters, vix. Gold and Wood, alike weight, dete 
the Coro larys. and let them vibrate ſrom the ſame Center of Sub 
penſion, and in the ſame Center of Oſcillation, tt 

is, let the Radius of their Motion drawn from the * 

fix d Center to the Center of the Body, vbic 50 

vibrates and deſcribes the Circumference, be eq! 

the two Bodies will make their Progreſs and Re- 10 

greſs together for a conſiderable time, and md Bl 


will not be any ſenſible Difference in the Retw® 


| 
| 
) 
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of the Pendulums; whereas if two Bodies of the 
ſame Specifick Gravity, tho* one has only , A, part 
of Matter more than the other, are {ct to vibrate, 
there will be a manifeſt Diſtinction in their Oſcilla- 
tions: But by Sect. 14. if Tt, M. m:: P. p that is, if 
the Times of Oſcillation or Deſcent, are equal, the 
Matter is proportional to the Weight, and there- 
ſore all Bodies gravitate according to the Matter 
contain'd in them; and ſince the Weights, in the 
preſent Caſe, are ſuppos'd to be equa}, the Matter 
in both is ſo likewiſe. 

To make this Affection of Bodies univerſally 
obtain, it is extended to the Moon, to the Satet- 
lites of Jupiter, and the Circumſolar Planets, in re- 
ſpect of their ſeveral Centers, about which they re- 
volve, for ſince by other Arguments it is evinc'd, 
that their Accelerating Gravities, that is, the Veloci- 
ties, which they have in their Tendency to their par- 
ticular Centers, are reciprocally as the Squares of 
their Diſtances from them, it neceſſarily follows, 
that in equal Diſtances theſe Accelerating Forces, 
or thoſe Velocities, will be equal; but where Bo- 
dies of an une qual magnitude are driven with the 
ſame Acceleration to their Center, and the Acce- 
[eration of the whole conſiſts of that of each part, 
the whole Force of the one will be to the whole 
Force of the other, in proportion to the Bulk, 
that is, their Weights will be as the Quantities of 
Matter they contain. | 

If the ſame Property alſo did not prevail in the 
vtellites of Jupiter, and thoſe of Saturn, in reſpect 
of their Gravitation to the Sun, as well as in thoſe 
Planets about which they are carry d, their Orbits 
would be irregular and perplex'd, from the Inequali- 
ty of Attraction; for if in equal Diſtances from 
the Sun the Accelerating Gravity, for Example, 
of any one of the Satellites of Jupiter, was more or 
leſs than the Accelerating Gravity of Jupiter him- 


ſelf by 1&0 part only of the whole, and there- 


G4; fore 
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fore was more or leſs heavy in proportion to its 
Matter than Jupiter in proportion to his, the 
Diſtance of the Center of its Orbit from the N 
Sun, by a juſt Computation, would be greater l 
or leſs than the Diſtance of Jupiter, its real Cen- 
ter, by 2% part of the whole Diſtance, oy, 
which is the ſame, by a fifth part of the Diſtance Ml © 
of the outmoſt Satelles from the Center of Ju. 
piter: But ſuch a Difference would viſibly make 
the Satellites move in Orbits Eccentrick to the 
Planet, whereas by the Univerſal Acknowledg. 
ments, and Determinations of Aſtronomers, they 
are Concentrick to it. 

Laſtly, if the ſeveral Parts of every Planet, or 
Satelles, did not gravitate proportionally to their 
Matter, the whole would not; it has been prov'd, 
the whole do's, and therefore it is Conſequent, 
that the ſeveral parts of it muſt; ſince otherwiſe 
thoſe parts which gravitated more or leſs, than in 
proportion to the Quantity of Matter they poſleſss, 
according to their prevalence, would make the 
Whole gravitate more or leſs than in that Pro- 
portion. 

From which eſtabliſh'd Principle of Corporeal 
Beings it is concluded, that the Weight of Bodies 


is not to be eſtimated from the Figure or Texture, 1 
or the particular Compoſition of the whole, of We 
its Parts, but from the intrinſick Matter they con- 0 
tain; for if we take equal Portions of Matter, and of | 
change them into as many Shapes and Forms 0 g 
we are capable of inducing upon them, theic WW. 
Weights will continue unalterably the ſame; and Trib 
ſince Æther do's not differ from other Bodies cond 
unleſs in the Form and Compoſition which is pr Vith 
per to it, it muſt likewiſe gravitate in the ſame Pro- : g. 
portion, that is according to the Quantity of Mat n th 
ter it is charg'd with; and from hence is inſend Bi. 
the evident Neceſſity of a Vacuum: Becauſe r. 


there was a real Plenum in Nature, it would 8" 
| 5 | yitats 
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vitate in Proportion to the Matter it contain'd, 
that is, there would be every where an equal Force 
of Gravitation, and conſequently Gold or Quick- 
flyer, for Example, would not deſcend in Space, 
ſor the ſame reaſon, that other Bodies do not, ex- 
cepting in Fluids ſpecifically lighter than them- 
ſelves; but in a Plenum all Bodies are equally heavy, 
and have an equal Force of Gravitation, and there- 
fore, there can be no ſuch thing as ſpecifick Gra- 
vity contrary to common Senſe and Experience. 

; on There are two Particulars thetefore to be In the Demon- 
aſcertain'd in this Argument, Firlt, That all Mat-Arasion al- 
ter gravitates in Proportion to its Quantity, Second, _ 4 png . 
That all Matter which gravitates in Proportion to 3. — that 
its Quantity, is the ſame, or Similar and Homo- Master gravi- 
geneous; there are ſome offers at a Demonſtration 7e in propor- 
of the former, whereas the laſt, tho' equi ne- Lion 10 its 


ceſſary to be prov'd, is not in the leaſt conſider d; ns 


That Matter gravitates in Proportion to its Quan- go's ſo is Si. 
tity, is made general by an Induction of the ſeve- milar and Ho- 
nl Caſes incident in Nature, as of Pendulums, and 99%. . 
deſcending Bodies, of the Planets, of the Sa- 
tellites of thoſe Planets, and laſtly of the conſti- 
tent parts of them. 
9.30. As to the deſcent of Bodies, being made Nothing cer-) 
in equal Times from the {ame height, there is no rem Pen- 
Experiment which can convince us of its Truth, — * 
ſo 28 from thence to prove, that the Gravitation heavy Bodies, 
of Matter is proportional to the Quantity of it; bat Marter 
r tho” by Obſervation, or by the Calculation Sites in 
ſom the Pendulum, Bodies ſhould univerſally de- r 
ſcride in their fall 15 Paris Feet and , in a Se- 2 
cond of Time, or the Soth part of a Minute, 
without any Diſtinction that can be diſcern'd, 
4 It do's not follow that there 1s no real difference 

" their intrinſick Moments or Force, beſides what 
rceeds from the Quantity of Matter they re- 
eve or comprehend ; ſince it is confeſs'd, that Bos 
le have a mutual Attraction to each other, which 
G 4 internal 
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internal Property and Inclination is yet ſtifſ'd, and 
oppreſs d by the infinitely greater Attraction of 
the Earth ; ſo that, as the only way to diſcover, 
whether two Bodies gravitate to one another, i 
to ſet 'em at an infinite diſtance from all Matter 
whatſoever, whereby they may be reſign'd to their 
own Actions; ſo, if we would try whether the 
Weight of Matter is not apparently but really 
proportional to its Quantity, ſuch an Enquiry 1s 
not to be made by Experiments taken near the 
Earth, or within the Sphere of its Attraction; be. 
cauſe, tho' Matter had ſome innate and peculiar 
Force of its own, it would be oblig'd to obey the 
ſtronger Impreſſions it receives, from that vaſt and 


immenſe Heap of Bodies, which acting uniform) 
upon all that Surrounds it, it is likely, would in 
equal Diſtances produce much the ſame Effect. 


Sir Il. Newt. 
Prop. 4. Lib. 3. 


And for this Reaſon the Moon likewiſe is ſub- 
mitted to the ſame Laws of Gravitation, which, 
as appears by Calculation from its Periodical Mo. 
tion, if it were to deſcend from its Orbit to the 
Earth, would deſcribe 15 Paris Feet and h, in: 
Minute, upon its firſt ſetting out ; for the Diſtance 
of the Moon from us is 60 Semidjameters of the 
Earth, and Gravity is encreas'd, as the Squares 
of the Diſtances are diminiſh'd, and conſequent]y, 
the ſame Force, in its approach to the Earth, vil 
be as CO X 60 X15 , or will deſcend 15 Feet 
and , in the 60th part of a Minute, which is the 
very Affection or Property of what we call Gti- 
vity here. 

But this is no Proof that heavy Bodies would 
nat have different Forces of Gravitation, if they 
were left to Act according to their own proper 
Moments and Pondus, even. altho' the Quantitie 
of Matter were the ſame; for if all Matter di 
gravitate alike in Appearance, it would not be 
an Argument that it did ſo in Reality, and which 


we mention here, not ſo much to ſhew the 44 
| 3 2 7 5 8 , nel 
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neſs of what is alledg'd in favour of a Vacuum, (for 
if all Matter gravitated apparently alike, it would 
be ſufficient in the preſent Caſe) as to prevent any 
prejudice, which may ariſe from ſo general an 
Affirmation, and which may be of uſe nereafter. 

5. 31. To proceed therefore; as to what reſpects Thar the 
Vacuum, it is plain, that the Reaſon why all Bodies Weights or 
xe faid to be in Proportion to their Weights, is — of 
vpon the Preſumption, that all Matter is the ſame; of _ — of 
for, ſioce the Deſcent of Bodies or the Accele- heir Accele- 
ating Forces being equal, the whole moment of rating Forces, 
em muſt be computed from the ſeveral Parts which vr evident ſo 
ic accelerated, if thoſe parts of Matter are un- — 
certain and various, if they are different in their fm that Mas- 
real Being and Extenſion, if they are not the like ter gravirates 
individual, ſolid, extended Parts, they cannot be # proportion 
; ſanding Meaſure of the whole Moment and 3 
Weight of equal Forces impreſsd upon them; “ 
ſor, let us ſuppoſe two Spherical Bodies of equal 
Diameters to = the ſame Acceleration to the 
Center, their Weight will be as their Bulk is, 
equal, upon theSuppoſition, that the Matter in both 
15 the ſame, 

But, if the Contents of the one are not equal 
t) thoſe of the other, tho' they have the ſame 
ſpatial Dimenſions, their Pondus, or their entire 
Compound Gravitation will not be equal; be- 
cauſe, the ſame accelerating Force is communicated 
o different Subjects, which is the very Founda- 
non of affirming, that Bodies, where their Matter 
and Acceleration are the ſame, and their Bulks 
different, are proportional to their Weights, and 
therefore will be as well a Proof, if Matter is not 
Uniform and Homogeneous, that it is not propor- 
tonal to its Weight, as if it is Uniform and Homo- 
geneous, that it is; ſo in a Globe of Gold, and 
A equal one of Water, the Reaſon wherefore the 
Quantity of Matter in both is Eſtimated from 
' ne Weight of 'em, and conſequently the one * 

7 the 
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the other, as 19 to 1, is, becauſe the Mats 
is ſuppos'd Similar and Homogeneous in exc}, 
and that, what of it there is in Water, or Cart, 
or any lighter Body, it is of the ſame Form an 
Conſiſtence with that of Gold, and differs in Nh. 
thing but the Figures of the Parts, and the Pore 
interſpers'd and ſcatterd about in them; for if, in. 
ſtead of unequal Parts of the ſame Matter, ther 
was an equal Portion of different Matters in the 
Globe of Gold and that of Water, their Weight, 
which would: be different where the Accelerating 
Force was the ſame, would not be proportional 
their Quantities of Matter which are equal; But 
if an Homogeneous Matter is ſuppos'd, the Prodf 
of it now 1s farther requir'd, before we can ſub. 
ſcribe to the Truth of the Proportion pretended 
from it. | 
It is not cer- F. 32. Beſides this, it is not prov'd that all By. 
zain that all dies do equally deſcend, for tho“ that Law mf 
de 3 poſſibly obtain in thoſe of a Groſſer and Denſe 
| 2770 — Nature, it is not ſo very manifeſt, that it dos like- 
ſary to Mat- Wiſe in ſuch as are of a Lighter and more Attire, 
ter Gravita- as A.ther, Fire, and the more Spirituous Fluids 
gong in Fropor- unleſs upon this Suppoſition, that ſince it is ei. 
1 dent in the former, it muſt be fo in the laſt; be. 
4 cauſe, ſo far as Ether or Fire is Matter, it mul 
have the ſame Properties with all other Matter 
whatſoever, be it as Groſs or Denſe as it wil, 
which is again to take it for granted, that all Mat. 
ter is the ſame, conſider d in its own Eſſence, and 
that there is no Diſtinction of one Parcel fron 
another, but that, what is prov'd of any Portion 
of it, equally extends to the reſt, 
The Doctrine F. 33. It will not, however, be amiſs to confi» 
of the Deſcent der upon what Grounds an equal Deſcent of Br 
of Heavy — dies is affirm'd, and upon what Computation then 
3 4. deſcribing fifteen Paris Feet and an Inch, in 2. 
logy with Pen. cond, depends; It is upon this Principle that de- 


dulums. ſcending Bodies, in their Motion downwards, 
| CO 
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compounded of a conſtant Addition of the ſame 
Gravity, and of an equable Veloeity thence ari- 
ſing, from the beginning of their Fall ; Thus in 
the Line AK, AB repreſents 
the Gravity, BD the Veloci- 
Wy, which 4 will have ac- y 
Weird in its Deſcent from 4 = 


Th 
2 


vill proceed in the ſecond Mi- | 
gute; but in the ſecond Mi- 1 
nute, it will deſcribe, by its Ve- b 
city, a Space =BD, from Ne 
is Gravity DE=4B, and 
herefore at E will have ac- k — 
auird a Velocity double f \e 
he former, which is expreſs'd 4 
by EF, with which it will W — 

roceed in the third Minute; 100 — 
n the third Minute alſo it will oo —— a 
eſcribe a Space = BD, from | 

s Gravity, FG DE = Az, and upon its com- 
ng to G, will have acquir'd a triple Velocity ex- 
refsd by GH, which therefore it will deſcribe 
n the fourth Minute with HK, which is the con- 
at Gravity =FG =DE = AB. 


$ derivd the Eigure annext, where, the Gra- 
ity being determin d and invariable, bc, bd, be, 
xc, repreſent the Proportions of Velocity, which 
es 1, 2, 3, 4,5, &c. or, as bs, bh, bl, the Times 


N i their being generated; from whence is deduc'd 
er at fundamental Propoſition, that the Spaces, 
. lich are deſcrib'd by a Heavy Body deſcend- 


s in any Times aſlign'd, which Spaces are to be 
amputed from the beginning of the Fall, are in 


a Pu- 


Io7 


: f Ly Hugen. Horol. 
to B, the firſt Minute, for in- Y Oſeill. Prop. i. 
ſance, with which Velocity it -\E Par. 1. 


From this Hypotheſis of a Body's defcending Nr. Hall 

vith the fame unchangeable Gravity, and at the Miſcellan, Cu- 
nd of every Interval of Time, the Velocity en- noſ. Vol. 1. 
rafing in a Series of Arithmetical Progreſſionals, P. 312. Prop. a: 
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2 Duplicate Reaſon of the ſaid Times, or as th 
Squares of them, which is manifeſt, ſince bj; j 
; to b kd, or ble, &c. in a DuplicateReaſon of th, 
_ —— Homologous Sides, or as the Square of % y 
— — Square of bk or bl, the Expreſſions of th I not 
imes. 

| Hugen. Hor. From the ſame Doctrine it is likewiſe proyd - 
Oſci!l. Prop. that in a Cycloid, as DAC, the Deſcents from ( (Mn: 
3 * 3, or XK to A, are all perform'd in equal Times; 40 

and that they are to a perpendicular Deſcent fron Ml ;h:t 
D to A, as the Semi-circumference D A to in con 
Diameter; It is farther evinc'd, that a Pendulum, it u 


moving betwixt two Fe, 
4, 4 on Semi-Cycloids, ex- 2 ther 
pag. 67. preſs'd - MC, and nt 
AN, eſcribes by mul 
its Motion the Arch | 8 
of a Cycloid, as , ſtrat 
CAN, and by con- by! 
ſequence, that its Re- Ing 
ciprocations or Re- it P 
turns are perform'd Deſ 
in equal Times; the 


But ſince the De- nam 
ſcent of a Body, in a Cycloid CA, is to the P. bein 
pendicular one in D A, in a certain Reaſon , { 
Proportion, viz. as the Semi-Circumference DAI re 
to the Diameter, and fince the Perpendicular De. WM: p 
ſcent of Bodies is, as the Squares of their Times, WM muc 
the Oſcillations of a Pendulum, in a Cycloid, mul mor 
> be ſo likewiſe ; Laſtly, it is experimented, that tie {iſt 
ſmalleſt Oſcillations of a Simple and Comma Bl the 
Hugto. Prop. Pendulum do not ſenſibly differ from thoſe 0! 1M f | 
— — + Cycloidal, and therefore their Oſcillations art E 
PS: 19 like manner as the Squares of their Times. port 
The equal De- F. 3 4. This is the full Account of the Principles of Wt her 
ſeent 7 _ that Reaſoning, upon which the equal Deſcent of Bo- : 
— from dies is demonſtrated and computed, and from which 


the preceding it is evident, that, ſince Gravity is made to be Uni- 
Dogrine. | form 


Chap. V. Matter and Motion examin d. 


form and Homogeneous in all Bodies, according to 
Figure firſt, in the foregoing Section, and in all the 
Cafes we can put to have an Uniform effect, Mat- 
ter is {till confider'd as ſuch a Subſtance, that do's 
not, as to that property, admit of any Variation; 
ind therefore to prove that Bodies do Gravitate, 
in Proportion to their Matter, from their equal 
Deſcent, is no other than to prove that Bodies 
do Uniformly Gravitate, upon the Suppoſition 
that they do; For tho“ in any one Body that we 
conſider, let the Proportion of Gravity be what 
it will, it makes no Alteration in AB = DE — FG, 
&, yet, if we compare two different Bodies, and 
there is a different Proportion in their Gravities, 
in the ſame Quantity of Matter, that Difference 
muſt neceſſarily enter into the Computation, 

So that in reality, we are "= by ſuch Demon- 
trations as theſe, carry d round in a Circle, either 
by ſuppoſing Gravity to be the ſame, and conclud- 
ing from thence all Matter is; that is, by proving 
it Proportional to its Quantity, from the equal 
Deſcent of Bodies, or elſe, by ſuppoſing Matter 
the fame, and concluding from thence Gravity is, 
r1mely, by proving it equally to deſcend from its 
being proportional to Matter, 


(.35. If it is ſaid, that theſe Demonſtrations The equal De- 


xe confirm'd by Experiments, we need only ſoy ſcene bed 


by Experi- 


ments. 


t preſent, if they really are, that they prove too 
much, for if they evince the Truth of theſe De- 
monſtrations, they likewiſe prove there is no Re- 
ſſtance, either to the Deſcent of Bodies, or to 
the Oſcillations of a Pendulum, that the Gravity 
of Bodies, in ſeveral Diſtances from their Center, 
Equal, whereas it is encreas'd in a duplicate Pro- 
portion of their approach to it, and laſtly, that 
there is no Gravitation of one Body to another, 
| which Forces are acknowledg'd to exiſt in Na- 
ure, and yet are all neglected as inſignificant ; 


Fat is, becauſe they do not agree to this Abſtra- 


cted 
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§. 33. 


9.31, 32. 
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Red and Mathematick Reaſoning we have mer. 
tion'd ; and why we may not as well preſume conf: 
and think there is ſomething different in the xi 
and ſpecifick Gravity of Matter, cenſider'd 3 
Matter, notwithſtanding the, ſame Experiment, 
unleſs all Matter is alike, there is not any Reaſon 
that can be alledg d. 

The Gravita- H. 36. The next Argument for the Proof of 
rion of the Pla- Matter being proportional to its Weight, aſter the 
ug! Proper. equal Deſcent Bodies, and the equal Ofcilh. 
10% tony tions of Pendulums, which have been examin 
flances,no Proof into, is that from the Gravitation of the Planets, 
of Marter gra which is in a reciprocal proportion to the Squares oſ 
— the Diſtances from their Center, and therefore inthe 
1 ame Diſtances, as the Planets themſelves, or, as the 
4 Explanation 1s given, as the Matter contain'd in 
them; which ſuppoſes, according to the receiy' 
Definition of Matter, by thoſe who argue in thi 
way, that it is Homogeneous, and the fame; for 
tho' we ſhould grant, that in equal Diſtances the 
Planets do Gravitate in proportion to themſelves, 
it is not neceſſary from thence to infer, thit 
Matter do's Gravitate in proportion to it ſelf, u. 

lefs the Matter of all Planets is the ſame. 
The ſame Ar- H. 37. If this yet were true, that the Matter of 
gement farther all Planets is the ſame, we cannot apprehend hoy 
4 _ and their Gravitating in a reciprocal Proportion to the 
27% q gquares of the Diſtances from their Center, or Gn. 
vitating in the ſame Proportion, in the ſame Di- 
ſtances, ſhould be a proof that their Weights are 
proportional to their Matter; becauſe, if we con- 
Sir If. Newt. ceive all Matter to be alike, and take in the De- 
| "MG De. finition of it too, that it is a perfectly paſſive Sub- 
* ſtance, that there is an abſolute Inertia in it, 40 
that it has no Reſiſtance of its own, no more than i 
has Motion, in it ſelf it can have no Force or Mo- 
ment, and therefore the Force that is impreſs d up- 
on it muſt be computed by its own determin'd 


Quantity, and not by that of Matter, which ' - 
: | im 


_—_— — 
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ame unactive, unreſiſting Being, let the Maſs we 
conſider be of what Size or Dimenſions we pleaſe. 
38. And this is evident from the Demon- 4 Third Con- 
trations of the Proportions of Gravity, or any f#tation of this 
Addion propagated from the ſame Center, which Dae. 
i; diminiſh'd as the Spherical Surfaces are increas'd, ä 1 
o which it is dilated and expanded; but ſuch Sur- Air. * We 
ices are in a quadruple proportion of the lar- trod. Le&. 1, . 
eſt Circles of their Spheres, and by conſequence P. 4. 
in the ſame with the Circles themſelves, which 
ue as the Squares of the Diameters or Semidia- 
meters of them; that is, any Action, as Gravity 
in the preſent Caſe, di ffus d or enlarg'd from the 
me Center, is diminiſh'd in proportion to the 1 
Luare of the Semidiameter or Diſtance from it : Wi 
From whence it is manifeſt, that the Affection 
nd Property of Gravity is 2 Indpendent, 
nd Abſtracted from Matter, ſince Action is con- 
der d only as diſpers'd thro' ſeveral Spherical 
paces, and therefore is equal whether apply'd to 
ight, or Sound, or Heat, whoſe Quantity is not 
etermin'd by the Bulk of Matter, or the Exten- i 
on of it, but by its own Force; if ſo, it ſeems 4 [V7 
0 be clear, that the Bulk of Matter, or Exten- | 7 


hon, ſignifies nothing to the Encreaſing or Di- 
miniſhing the Weight of any Body; for how 
ould Sound, or Heat, or any other Quality of ö 

body be reduc'd to the ſame Laws with Solidity 1 
r Extenſion, which are as different from it as ! . 


n be, unleſs the Action in all theſe Caſes is con- 
Ider'd, without any regard to the Subject in which 
t Inheres; and conſequently a Sphere of two foot 14: 
Diameter is the ſame in its Gravitation as a Sphere 1 
one, ſeeing the Acceleration in both Caſes is | \11 
ke, and nothing elſe is conſider'd in this De- il 
nonſtration but the Force that accelerates. | 
9. 39. This Opinion appears to be confirm'd, 4 Fourth ob. 
tom the Action being dilated, if we may call it je#io> againf | 
6 in proportion to the Spherical Space W 
an 
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and therefore if it reaches the Caſe of Matter, yy 
muſt ſuppoſe Matter to be commenſurate to Space, 
for if it is not, it do's not fall within the Extet 
of the Demonſtration; if it is, Space and Matter 
v. 5. 11. ch. 4. are the ſame, and a Plenum is aſſerted in the Prin, 
ciples that are laid down to prove a Vacuum, 
From all which we cannot but think Matter is 
conceiv'd in an abſtracted Senſe, of being a ſluggih 
and una*tive Maſs,that is, that it is nothing in reſped 
of Action but what the Force impreſs'd makes i, 
which as it ſuppoſes all Matter to be the ſame, f 
it adds another Suppoſition to the former, that th 
Identity conſiſts in No · Action, or, which is {l 
one, in Nothing, till any one can prove, that it j 
poſſible for a thing to exiſt without ſome Adio 
or other belonging to it. 
That the Sa H. 40. As to the Satellites of the Planets, the 
zellizes of Ju- thoſe of Jupiter in particular deſcribe Orbits Cop 
centrick to that Planet, whereas if their Accelen- 


Orbits Concen- 


| xrick 10 their ting Forces were otherwiſe than in a Reciproci 


Primary Pla- Proportion of the Squares of their Diſtances, it 
3 Agthe Difference was 1 part only, there would 
= — Obſervable Eccentricity in their Orbitz; 
gravitates > , 
in proportion to what Proof is there from hence that Matter is po- 
its Duantity. portional to its Gravitation? unleſs the Gravitating 
Vid. $. 28. Force is equal to the Accelerating, upon this H. 
potheſis, that Matter and Space are the ſame, finct, 
as it has been ſhewn, in the preceding Section, 
there is no Connection betwixt them, excepting up- 
on that Hypotheſis. Ft 
Beſides, what wonder is it, if the Motions of the 
Planets are calculated upon the Hypotheſis of Mite 
ter and Gravity being ſimilar, that thoſe Calcu- 
lations ſhould be diſturb'd, if Matter and Gravity 
were ſuppos'd not to be ſo? if it be ſaid the Sow 
tions confirm the Hypotheſis, we anſwer, there is much 
leſs Reaſon that Coincidences in Solution ſhould e. 
ſtabliſh the Juſtneſs of an Hypothelis, than there 


is, that the Falſencſs of Principles in an Hypothet 
Ol 
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ſhould be an Argument againſt the Truth of its So- 
lutions: We are now inquiring into the Principles 
of the preſent Philoſophy, which we have endea- 
your'd to evince, are not defenſible; and that the 
Aptneſs of Solutions can be no very powerful Ar- 
zument for Principles that cannot be maintain'd on 
Reaſon, is ſufficiently evident from what the World 


| 
n this Time thinks of ſeveral Theories and Hypo- 
WE theſes, which have been exploded, and which yet 
WY haveall pretended to as great and ſurprizing Accounts 
Wl of Nature, as the preſent; fince, it is eaſy, as in 
de loſtance of Leibnitx's Vortices mention'd be- 
bre, for Men of Reach and Capacity, by com- 
bring and conſidering ſeveral Phænomenons toge- 
der, to raiſe very different Hypotheſes to ſolve the 
ame Effects, both of which it will be impoſſible 
ſhould be true; and if this Philoſophy is not alſo 
conſcious to it ſelf of more Imperſections, even in 
reſpect of its Solutions, than it is willing the Vulgar 
ſhould be acquainted with, he that thinks it, would 
be in the wrong; Altho' in the Solutions of the Moti- 
ons of the Heavenly Bodies, if the Calculations from 
theſe Principles do not exactly agree with Aſtronomy, 
there is ſo great a Latitude given from different Ob- 
krvations, there are ſuch Defects in the Obſervations 
themſelves, and ſo many Adjuſtments of Calculation 
upon one Conſideration or another, that one would 
be inclind” to believe a Philoſopher has a fair Chance, 
vith a moderate Degree of Penetration, to make em 
meet at the laſt; a Method we ſhall afterwards ſhew 


de ij taken in calculating the propagation of Sounds. 

t- Moreover, it is evident, that this Philoſophy 

v- WW "3 firſt contriv'd in a popular way, that it might 

„be fitted to the Capacity of Ordinary Readers, — 
„vithout the long Train of Mathematick Propoſi- Woes, 


ons, to which we are every where referr'd ; but 
Jer prudent Reaſons it was put into the Method 
en Le dow fee it, namely, that it might not be drawn 
44 WH" Diſpute; however, it confeſſes the whole de- 
uld H | pends 


pends upon the Definitions, the Laws of Motion, 


and the Three firſt Sections expreſs d in Book the 
Firſt; which Definitions and Laws of Motion, doeg, 
tirely reſt upon the Suppoſition of an Homogenegy 
Matter, to which we are now reducing the preſen 
emonſtrations, which alſo we here farther deny, nd 
in the proceſs of this Philoſophy ſhall endeavour io 
conſute: From whence it is manifeſt, Firſt, thatthy 
preſent Philoſophy it ſelf, only argues from the Juf, 
neſs of its Principles, and not from the Appoſitegeß 
of its Solutions; and Second, that it was conſciou 
how 12 555 a Popular Method, it might be contro. 
verted, which, if it really carry d Mathematick Ces 
taipty, and tle Evidence with it, it could 
not be; and yet, as it now appears inveſted with 
Lines, and intermix'd with Mathematick Scheme 
and Figures, the World is apt to ſurmiſe it hasno 
| leſs to ſupport it, contrary to its own Confeſſions, 
The ſeveral F. 47. The laſt thing we are to examine into, iz 
Parts of ihe the. Conſtituent Parts of the ſeveral Planets; far i 
gravitate in it be proy'd, that the Planets and their Satellite 
proportion to Gravitate in Proportion to their Matter, (which 
their Matter, has not been done) their Parts, tis ſaid, mult; on 
_ 3 the contrary therefore, if any of theſe Parts do not 
—_ Gravitate in Proportion to their Matter, which ys 
8 ſhall prove, their whole Maſs do's not: Thus in 
the Earth we inhabit, Vegetables, the Bodies ol 
Animals, Projectiles, or any ſort of Matter, which 
i5 put into a Motion diſtin& from Gravity, cate 
not Grayitate in that Proportion, and yet there 1s 
no Irregulari . n the Celeſtial Orbits ſen ſible from 
thence, that 


i 

that has been hitherto taken notice of. | 
IF it be faid, that Gravity in any Body conti. 
nues the ſame, even where its Determination to the 
Center is alter d, we for the preſent own it, as to it 
Inclination, and Natural Tendency ; but no one, [ 
am apt to think, will affirm, that a Body really 
Gravitates, and in Fact deſcends towards the Cen- 


ter, at the ſame time that it is thrown from it; 
7” <= _— 
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whereas if Matter, according to this Philoſophy, 
do's not really, and in effect, not in power only, de- 
ſcend and gravitate to the Center in proportion to 
its Quantity, theſe Orbits would be diſorder d; if 
not, if an actual Gravity and Deſcent is not neceſſary 
u ty down,as it were, and oblige the Planets to their 
ſeveral Periodick Laws of revolving, but a bare In- 
clination to the Center only is ſufficient, without a 
Conſequent Effect, i a Planet or Satelles was proje- 
ged a Million of Miles out of its Orbit, it would 
be the ſame thing as if it circulated in it; ſince ſuch 
projection would make no manner of Change in 
that Gravitation, which is before ſuppos d capable 
of retaining the Planet, or Satelles, in its proper 
Revolution; ſo that it is very manifeſt, that as 
far as Bodies are in motion, Matter muſt, in ſome 
meaſure or other, really and in effect Gravitate 
otherwiſe than in proportion to its Quantity; there 
e ſeveral parts of this Earth are in motion, and 
the fame. may be poſſibly ſaid of the other Planets, 
nd therefore the whole Planets do not gravitate in 
hat proportion. 
To make this therefore extend to Matter in ge- 
neal, if Matter has any Ad ion, or Motion pe- 
ular to it, it will not gravitate in proportion to 
5 Quantity ; and conſequently, beſides the Ne- 
tity of ſuppoſing Matter to be the ſame in this 
demonſtration, as before, ſo again, we muſt like- 
iſe preſume it to be perfectly dead and unactive, and 
o have no proper or peculiar Force belonging to it. . 
5.42. From what has been already argu'd, it ap- 17 Matter did 
ears, that it is far from being a certain Truth, that grævitate in 
latter Gravitates in proportion to its Quantity; P/9Þ#r*0n 70 it! 
{ this yet were evinc'd beyond Contradiction, it "ny ns La 
"ould ſtill want to be prov'd, that all Matter, ene prov'd 
uch do's gravitate in proportion to its Quantity, co be Similar 
$ Homogeneous and the fame, ſince there is no #*4 —_— 
tradition in ſaying, that different kinds of „ e 
ter may have different Proportions of Gravity _ 
H 3 anaia- 
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analogous and correſpondent to their ſeveral N.. 
tures, which may be diſtinguiſh'd from one anothe; 
by Geometrick Quantities and Degrees, and at the 
ſame time anſwerable or proportional to their ſeyeri 
Forces of Gravitation; this, we ſay, may be, at lei, 
tiil the contrary of it is evinc'd : However, it is too 
plain, that in all theſe Labyrinths and Mazes, thro 
which Philoſophers have led us, there is one Thread 
happily runs, which has been a Direction to us t 
extricate, and diſengage our ſelves from thoſe Der. 
plexities in which we might elſe have been inyd. 
v'd, and that is, that theſe ſeveral Demonſtrat- 
ons depend upon this one Principle, that Matterin 
General is ſimilar and alike. | 

The Demon- 5. 43. If fo, the Demonſtration of a Vacuumii 
1 3 very neceſſary and eaſy, becauſe a Vacuum will: Wl the 
a Difſ-rence in ſo tar from wanting a Demonſtration, that it wil {il Po 
Sperifick Gra- be a Self-evident Principle; for it all Matter isthe I vb 
11% where ſame, and Matter do's gravitate in Proportion u laf 
— plac "its Quantity, then all Matter muſt gravitate alike; Wl Uf 
neous and Si- if all Matter gravitates alike, and the World is full BW Uu 
milay , is no of Matter, then there can be no ſuch thing #1 wh 
TY _ „Difference in Gravitation; but there is a Different lh 2" 
— — in Gravitation, therefore the World is not full a ef: 
a 5wppoſirton of Matter, and conſequently there is a Vacuum; 
iin having Va- which comes to no more than this, with all th: 
— 0009 pompous Demonſtrations that have been given Ado 
ſceri d in i. it, That there is a Vacuum, becauſe there is u vil 
2 Plenum; and there is not a Plenum, that is, al pa 
the World is not Matter, becauſe there is a fen War: 
ſible Diſtinction in Matter, in reſpect of its de. Dua) 
cifick Gravity, which would not be, if Matter vs 
every where uniformly the ſame, -and the World 
was tull of it: But it is ſuppos'd that Matter" 
uniformly the ſame; that is, it is in effect ſuppos 
there 1s a Vacuum, and from thence the Necellty 


of one is collected, namely, by ſuppoſing it. 
$. 44 N 
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44. We were, after the ſeveral particular mo- A pacuum noe 
tions obſervable in Matter, to conſider in general concluded from 
the Nature of Motion it ſelf, and to inquire, Whe- % Nature of 
ther that would neceſſarily lead us to the Aſſertion 2 — 
ofa Vacuum; if it do's, it muſt be either on account 4 - 
of the infinite Reſiſtance it will meet with in a Ple- — — 
num, by which it will be obſtructed in its firſt Effort 
towards a Progreſſion, or elſe becauſe of the Im- 
poſſibility of an immediate Repletion of the Va- 
cuities which are left. | 411 

As to the laſt, we anſwer, That in a Plenum 
there can be no Vacuities left, no more than there 
can be an Interruption of Space in one continued 
Vacuum, ſince, in the motion of a Body in a Ple- 
num, all the Plenum as much coheres together, as 
the parts of Space do in a Vacuum, and it is im- 
poſſible there ſhould be a Repletion of Vacuity, 
where no Vacuitiesare made; that is, a Globe, for 
Inſtance, which is mov'd in Space, in its foremoſt 
Superficies advances into a new one, and there is ſo 
much acquir'd to the Space behind the moving Body, 
which it leaves, as there is loſt to it before in the Space, 
on which it incroaches, whilſt the other lateral parts 
of the Globe are only contiguous to Space, and paſs 
or ſlide, as it were, thro' it; if this Space therefore 
inſtead of being an abſtracted one of Extenſion, is 
now ſuppos'd to be real and materia], every thing 
vill happen as it did before, that is, the Material 
Space will gain as much backwards as it loſes for- 
wards, and the ſides of the Globe will be conti- 
dually inclos'd by it: This perhaps would be im- 
poſſible, if Matter was conceiv'd to be ſimilar and 3g 
divided into parts, or at leaſt, it could not be ima- CartesFrincip, 
pin'd how the parts ſhould be divided ſo quick, and Par. 2.5. 30,35. 
into ſuch a minuteneſs, as would be requiſite in the 
preſent Caſe, but we affirm no ſuch Hypotheſis. 
As to the Firſt, if all Matter was the ſame, there 
would indeed be an infinite Reſiſtance in a Plenum; 
but if it is not, and there are vatious kinds of Mat- 
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Matter, as confided in Philoſophy, Part) 
ter, and of differing Forces, and ther ſhogld 
he ſuppos'd to have an infinitely ſmall Reſiſlance, 
ſuch an Objection will be of no Validity againſt; 
Plenum, and conſequently no Argument in Favour 
of a Vacuum; nor can it be ſaid, if the Woyid 
was full of the minuteſt Reſiſtance, that taken to. 
gether ſuch a Reſiſtance would be Infini te, and con. 
ſequently Motion impoſſible; ſince the Quantity 
of Reſiſtance cannot be eſtimated from the Quan. 
tity of Matter which reſiſts, but from the Degree 
of Reſiſtance, which belongs to any greater or leb 
portion-of it; thus a Fiſh may ſwim with as much 
eaſe, and with as little Reſiſtance in the Ocean, « 
in a Pond, and in that, as in a Ciltern; for the in. 
tripſick Nature of the Fluid is to be conſider, 
(and not the Quantity,) to determine its Quality 
and Force. 
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9 CHAP. VI. 
Concerning Matter, and the Nature whitl 
hath been hitherto afſign'd it. 


Matter, as Phi- . J * the Fourth Chapter we endeavour 
loſophers have . to ſhew, that the 2 alledg'd for 
. —— the proof of a Vacuum, depended upon a Fall 
8 Notion of Space; in the Fifth, that the pretended 
| Demonſtrations of one, were all founded upon 4 
precarious Suppoſition of Matter's being the ſam; 

and as we before evidenc'd, that Space was onlf 

an Abſtracted Idea, ſo we ſhall prove, that wit 

has been hitherto calld Matter, is no other, and 

upon that Account, that Philoſophers have been de- 

ceiv'd into Miſapprehenſions of its being an In. 

N Hlqmogeneous Subſtance. ly” 

„ „ , 9-2. That Matter is not really any thing in N. 
_ wt oy ture, in the Senſe which has axed Eg put vp⸗ 


— 


ri an on it, but an Abſtratted Idea, or Conception of % 


Chip. VI. an Hyporhefis of the Mind. 719 


1 plain from what may be collected from the prece- ing 10, lik 
ding Chapter; beſides which, all the Definitions n — of 
of it, that have been propos' d, are a ſufficient Con- Clap 5.637 
vition, that it is nothing elſe than a Creature of 38, 39, © 
the Mind, and receives its Stamp and Character 
from the Arbittary Compoſition or Abſtraction of 
the Will, which takes in or leaves out what Pro- 
perties it thinks fit, and when it has given to the 
whole what Shape it pleaſes, it impreſſes upon it 
the Name of Matter. y 
z. Conſequent to this procedure of the Mind, = 

42 is uſually defin'd Cp conſiſt of its Eſſence, led by — 
ind its Eſſential Attributes, and the Form of it, Mind into its 
which is reckon'd to be a'diſtin& Principle from Eſſence and 
Matter it ſelf, and is made up of the whole Train of — — 
Accidents, as Hardneſs, Fluidity, Heat, Cold, Gra- ing the Eſſence 
vity, Levity, Colour, Taſte, Smell, Sound, Li htof it. 
Tranſparency, Opakenefs, &c. We ſhall therefore Cartes Princ. 
Firſt conſider the Eſſence of Matter, concerning Mar: we 855 a 
which there are two Opinions, vis. that its whole pa. > 2 
Eſſence is reſolv d into its Extenſion, as ſome will Pr. Clark's 
have it, or, as others, into its Solidity. Annot. 
9.4. Extenſion, according to the general No- Concerning the 
tion of it, has been already prov'd to be an Ab- Eſence ef Mar- 
ſracted Idea, and therefore can be no other thai urge gr 
it ſelf; that is, the Extenſion in Matter, or the fenen is noe 
Extenſion of Space is the ſame, and cannot include the Eſence of 
or infer any other Properties than what are con- i. 
ain'd in that Idea; but our Perception of Solidi- 
ty, Mobility, &c. has no kind of Connexion with 
that of Extenſion, nor by any Methods of Rea- 
bring or Deduction can tliey be deriv'd from it; 
whereas the Intripſick *Nature, or Eſſence of 2 
thing ſuppoſes, that all the Eſſential Properties of 
te deducible ſrom thence, otherwiſe if we con- 
bder an Eſſence, or Subſtratum, tb be only that in 
vbich Properties iphere, without its being the 
Surce and Fountain of them, Place will be the 
Eſedce of Matter, ſince all the Properties it poſ-" 
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ſeſſes inhere or exiſt in it; and by the ſame Rez. ent 
ſon, any Accident will be the Eſſence or Subſt}. and 
tum of Matter, becauſe all the Properties or Ac. thi 
cidents of it exiſt together, and in that Senſe in. nit 
here in one another. pre 
What is meant therefore by the Eſſence. of dit. 
Matter, is, that it is the Foundation of all the Ou. Sou 
lities we perceive in Corporeal Being, and the Bo. 
Support of 'em, not only without which its pro- ſec 
perties could not ſubſiſt, but as the immediate and pati 
neceſſary Cauſe of their Exiſtence; for Motion Ml thei 
cannot exiſt without Extenſion, and yet Exten. MW whi 
ſion is not the Cauſe of Motion, and therefore not Ml verl 
the Subſtratum or Eſſence of it; and the Reaſon Ide. 
of our being decciv'd in ſuppoſing Extenſion to WM 1 
be the Eſſence of Matter has been, becauſe we fr 
find it is neceſſary or eſſential to it, betwixt which {Weſt 
there is a wide Diſtinction. loey 
Solidity, notthe g. 5. Upon the ſame Account Solidity is not WW con 
Eſſence of Mat. the Eſſence of Matter, ſince it is an Abſtratted IM nue. 
298 Idea, and is acknowledg'd to be alike in all Bodies, AI 
and from which Mobility, Diviſibility, &c. are not r 
capable of being collected by any Conſequence, ſince WW $ 
to be mov'd, or divided, is quite contrary to a Solid I the 
and Impenetrable Reſiſtance to all Motion and Di- N. 
viſion, ſo far as it is ſolid and impenetrable; for WWE 
tho' Matter may be mov'd, yet not from its be- I bon 
ing impenetrable, which ſuppoſes a Quality in it, I mov 
that is obſtinate in preſerving its own Nature, and WW of C 
is rather contrary to Motion, than concluſive of it. imp 
Beſides that, it is an Idea form'd by the Mind, FW ny 
is plain, in its being applicable, as well to mere tho 
Space, as to Matter; for what is intended by So- vert 
dity is only in general an Excluſion of all othet I pout 
Dimenſions, out of thoſe which any particular Bo- 'idit 
dy takes up by its own, which property is equally I Ab. 
competent to Space, or ſimple Extenſion, ſince it i 
as impoſſible for one Primary Place to penetra by ur 
into, or poſſeſs another, as it is for one yp two 
1 ; PTY þ 
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enter into the Nature and Compoſition of another, 
and in truth, it is to ſay no more in reality than 
this, that Matter or Space is it ſelf, and cannot ad- 
mit of any thing belides, and at the fame time 
preſerve its own Being; but ſuch a kind of Soli- 
dity, or Impenetrability, belongs alſo to Light, or 
Sound, or Heat, or any other confeſs'd Accident of 
Body, which have all of 'em this neceſſary Af- 
ſection to be themſelves, and not to ſuffer an Uſur- 
pation, if we may ſo call it, or Encroachment upon 
their Beings, ſo long as they exiſt what they are, 
which reſolves it ſelf into an Axiom, which will uni- 
eerſally obtain, that every thing is that Individual 
WW identity in which it conſiſts, and nothing leſs. 
| If it be urg'd, in reſpect of Matter, that it is ſo 
ti Impenetrable, that its Dimenſions cannot be 
ectroy'd, or yield to any External Force what- 
loever, fo as two portions of Matter ſhould be 
e WI comprefs'd into one, we own it, whilſt it conti- 
I cues the ſame Matter, as this Doctrine ſuppoſes ' 
„ul Matter to be, and therefore is no more than to 
tm what we have mention'd. 
e 9.6. If there is any other Opinion concerning The Aggregate 
e Eſſence of Matter, it muſt be, that it is made or Sum of the 
un or conſtituted of the Aggregate or Sums of all Properties of 
ts Eſſential and Accidental Properties, vix. of Exten- — IL 
bos, Solidity, Figure, Diviſibility, a Capacity of Iocks Efly, 
„moving, and being in its own Nature Unactive, Chap.-23. $. 9. 
of Colour, Heat, Cold, &c. But how an Individual Book 2 
imple Eſſence, from whence the Properties of 
ny Subſtance are ſuppos d to be deriv'd, can be 
thoſe Properties is no ways intelligible; or if it 
vere, ſuch a Notion of Matter, which is com- 
pounded of Abſtracted Ideas, as Extenſion and So- 
dity have been proy'd to be, muſt likewiſe be an 
Abſtracted one. 72 
9.7. The ſecond Thing therefore to be in- Figure no E/- 
qurd into, is the Eſſential Properties of Matter, Jcntial Proper- 
o of which we have already conſidcr'd, a third 7 of Mae. 
IS 
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122: Mitteiyas confiler'd in Philoſophy, Part) 
is that of Figure, which is likewiſe an Attribun 
given to it by the Mind, without ſignifying ay 
thing to the explaining its Nature, or any wy 
belonging to its Eſſence; for if Gold js the ſays 
whether it is of a Cubical Form, or a Globuly, 
what Reaſon is there that Matter ſhould not by 
ſo roo? The Figure of any thing cannot make ary 
real Alteration in the Internal Conſtitution of i 
and therefore, as it is unneceſſary in that Reſped, 
eannot be computed into its Subſtance, as tha 

| which appertains to it. 
An adus Di- Y.8. A fourth Eſſential property is Divifibility, 
—_— which — under the — 8 5 the fore 
oing, ſince a capacity of being divided, do'snot 
K. 4 # Lo the Neceſfiy of a Diviſion, as Eſſential to 
Matter, for if Matter could not be divided, it 
would not be ſaid, that it was not Matter, and if 
we had never found the particular Porce by which 
2 Diamond, or any other hard Body, might be ſe- 
mes into ſeveral parts, it would no more fol. 
lo that a Diamond was not Matter, becauſe we 
could not actually divide it, than, if we had not 
found out a Menſtruum to Diſſolve Metrals, 1 
Spirit of Nitre, Spirit of Vinegar, or of Bread, Aqui 
Regalis, or any other Diſſolvent, it would be © 
Argument that Mettals had not all the Properties 
— Matter, which belong'd to them as Material 

Ds _ en e 

Mobility no — Another Capacity of Matter, and which 
puore Eſſential js therefore call'd an Eſſential Property of it, 1s 
— that of moving upon a certain Impulſe, but if, whit 
er Sound, latter is capable of is to be reckon'd amongſt is 
Eſſential Properties, its Accidents ought to come 
into that Number, ſince Matter is capable of Co- 
lour, Heat, Sound, and the reſt; Beſides Matter 
being capable only of Motion, ſuppoſes it to be 
of a Paſſive Nature, which is the laſt E ſentii 
Property afcrib'q to it, 
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6.10. As to the Inertia. of Matter, it wholly 2b. ernie 

| depends upon this Notion, that there is, Nothing of Matzar wet 
| in it as Primary and Eſſential, but Solidity and certain. 

i kuenſion, and if not, it is very plain it can have gir Il Newt. 
do Action of its own, unleſs the Ideas of Solidity Princip. Libet« 
ad Extenſion include ſomething elſe beſides them- Def. 1. 3. 
o (lves, which it is evident they do not; for other- 
ik, if Matter was not imagin'd to conſiſt of 
{ 


Solidiry and Extenſion, why an Action ſhould net 

exiſt in Matter, will be difficult to ſay, and we 

ſhall afterwards 3 there do's, or why the Quan- 

tity of Matter ſhould be meaſur'd from its Magni- 
' Wl tude and Denſity, which we ſhall likewiſe ſhew 

it is not, | | | 
| (.11. In all theſe ſeveral Eſſential Properties of The Arbitrary 
Matter there is this therefore obſervable, that procedure of 
they are of no Importance to the informing us, _ _— 
what the Nature of Matter is, they are only Ab. — — 
trated Ideas, which the Mind forms upon a ge- Homgeneowe, 
eral conſidering of Corpareal Being, and are ap> 
ply'd as Univerſal Axioms to that thing we are 
willing to conſider; Thus we frame to our {elves an 
Idea of an Extenſion and Solidity, that are inva- 
fable, and if there is any thing which interferes 
with ſuch an Idea, we throw it out amongſt the 
Accidents of Matter; having done this, we con- 
lider what this Extenſion and Solidity is capable 
of in the general, which by the Contrivance of the 


Mind is made to be, of Figure, Diviſion, and Mo- 
on; from which we lay down theſe Axzioms, 
abet ſince Extenſion and Solidity, and the Capa- 
cities of em are Nothing but themſelves, that is, 
de Nothing but the Ideas we have form'd con- 
„ eerniog them, therefore all Matter is the ſame, be» 
„ aauſe we have determin'd in our Minds what Mat- 
deer is, and our Determinations are no other than 
bat they are. 


9.12. It will be faid, perhaps, that the Pro The Properties 
ties which we thus Abſtract in om Minds — mention d 4 
98 exiſt 
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ter, dt are 


deny d to be 


more E/- 
fential to 4 
than other 
Properties, 
which are not 


From an Ab- 


Exiſtence. 


Matter, as conſider d in Philoſophy, Partl, 


ove ave own'd Exiſt in Matter, that there is at leaſt an Extenſion 
#6 exiſt in Mar- and Solidity really inherent in it, and a Capacity 


of being mov'd, figur'd and divided, agreeable to 
the Conceptions we have form'd of them; but the 
Queſtion is not, whether theſe Properties exif}, 
but whether the Mind is not Arbitrary in aſſign. 
ing them, as the Genuine and Real diſtinguiſhing 
Properties of Matter, excluſive of the other Qu. 
lities we perceive in it? Whether it is not anAbſtr. 
cted Hypotheſis of Matter, from the Suppoſition of 
which we are apt to think all the Accidents of it, 
as they are call'd, may be Rationally deriv'd } For we 
do not diſown, that there is Extenſion, or Soli. 
dity, or the Capacities we bave nam'd in Matter, 
tho* this we deny, that any, or all of theſe put to. 
ether can give us an adequate Notion of it, ot 

ead us into any Reaſonings that may. 
$. 13. That this Idea of Matter cannot do it, is 


racted Idea, manifeſt; ſince from an Abſtracted Notion of Er- 


nothing can be 
nfer'd, but i 
— Jeermin's more conclude any thing but themſelves, than 


tenſion, or Solidity, or Figure, &c. we can 10 


from the Abſtracted Conception of Length, v: 
can infer our other Ideas of Breadth, or Thick. 
neſs; for all Abſtracted Ideas terminate in tbe 
Mind, and can reach no farther than the limits it 
preſcribes to them; And conſequently Matter will 
remain Extended, Solid, Diviſible, &c. without 
being able to advance one Step beyond the deſ- 
nite and ſuppos'd Exiſtence of irs ſeveral Abſtn- 
ed Qualities; Since therefore Matter, as it hu 
been hitherto conceiv'd, is only an Hypotheſis of 
the Mind's contriving, and made up of thoſe Qui- 
lities and Properties, which it is pleas'd to take in 
as Eſſential, we are now to examine, whether ſuch 
an Hypotheſis is equal to, and capable of ſolving 
all the other Properties, which are thought to be 
merely accidental to it; But before we do this 
we ſhall farther add, 
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(. 14. Extenſion, Figure, Solidi 
x , Solidity, Mobili 
upp - 8 be the Eſſential — of Bades n 
n Shes nts hat ay 90 
in led pay 3 tho? they exiſt in Bodies = — — 
knowledg'd in $.1 2, ſuitable to our Concef > _ — - 
em, yet we here farther ſay, thar our Co ptions of yes our Con- 
0 — = contrary agreeable to the — — are 
ide Idea — Nature; thus, if I have — 2 
Idea | | , 1 
without an — ength, Or A Mathematical Line rhe Properties 
25. y other Dimenſion, tis certain L of Body, ant 
me eing, it exiſts in an Extended $ . that the Eſen- 
3 _ Senſe, there is ſomething in — ance, ee 
8 wo - Þ my Conception; but then no n Cho | 
he other Hand therefore affirm one will v the 
ception is likewi , thatthis C = 
es ewe comme a 
neſs. ngth, Breadth, and Thick- 
But that which we in 1 
tend in thi . : , 
1 ſince all — OS is to hat we af- 
of Mat rit, give up the Eſſence or Subſtra — — 
* ws as an Arcanum, that is never to be . — — — 
this Philoſ yet we ſhall afterwards in the P ä 
rar — oſophy clearly ſhew what it is _— Of will be — 
* re enquire how it comes to paſs z 1 ay, we farther in the 
_ _ themſelves ignorant o wh t = thoſe whole Courſe 
- ” m_ is, ſhould be ſo Jefinitive J E. —_— 
85 — pect of its Eſſential Properties: if 1 et Eflay, — 
1. ſſential are words, which have If Eſeence 8. 13. B. 1. ; 
. ry each other, and have a Dart — ns 
3 f Dependance, it ſeems very Not [ — IOW 
of my — _ ignorance of the real —— his 
Ou | ay |. 
_ Eſſential to my ignorance alſo of what is — 
or can this Difficul Error, where | 
th culty be ſolv'd any bs cid 
2 ſay ing, that theſe — pony way, 2 112 
1 y E ſential to Matter not par- terial Bein | 
for 94 5 © that Abſtracted Iden, whi 22 of 
rm "op Whi 
a ws -_ V Mind having — — — 
: 1 iour'd to Meaſure all Matter by it 
own. 


126 Matter, as confider'd in Philoſophy, Pant} 
own Standard, takes what is Eſſential to its Ide: 
to be alſo Eſſential to the Being; from whence the 
Idea is arbitrarily compounded. 
The Queſtion therefore which remains is, 
why the Mind ſhould make ſuch an Idea of 
Matter, and then ſettle it as a fixt Meafure of it 
real Conſtitution? for which there are two Rey 
ſons. T7 
The Error of F. 15. Firſt, an A ffectation amongſt the An. 
Howogemous tients of knowing. more than they really did, 
Marter deriv'd yhich in all Likelihood was the occaſion of its 
to u. from the | 
Arien I- trodueing thoſe general Names of Genus and Spe: 
gick and P. cies into their Philoſophy ;- for to conſider pu. 
lofophy, and by ticular Beings had been endleſs, it was poſſibly 
whas mean, th he, and therefore recourſe-was had to the rank, 
ing them under ſeveral Claſſes, that fo they might 
contract their Enquiries into a ſhorter Compaſs; 
this humour obtaining, Matter was, amongſt the 
reſt, made to be one {1milar Thing, by an Abſtr. 
ction of the Mind, and accordingly inculcated to 
the World in all the Syſtems of natural Knowledge, 
that were propos d to it, and how unwilling ay 
Age is to unlearn what a Former has Taught them, 
is too evident in Experience. 

However, as this Notion of Matter is only de 
deriv'd to us, from the Ignorance of thoſe who 
went before us, ſo we cannot but think the pre 
ſent Age will, together with its other great At- 
tainments, endeavour to aſſert it ſelf from an Er 
ror into which it has been, by the Authority of 
the many preceding, ſo apparently abus d. 

A ſecond Rea- g. 16. Another reaſon, and which is the ein- 
fon fer its ob- ci pal Cauſe of this Abſtracted Idea of Matter's pre- 
zaining in the vailing in the Modern Philoſophy, is the endes. 
* Philo- „ouring to explain the ſeveral Phenomena of N. 

ture, by the moſt ſimple Principles; For ſince, 
the true Eſſence of Matter could not, as it was ap- 
prehended, be fully underſtood, the next Thing 


to that, was to find out and contrive ſuch goon 
. 


ChapiVI. an Hyperbeſis of the Mind. 
Afeſtjons in it, 48 might give a Solution to the 


And from hence  deduc'd. the Whole Corpuſ- 
dar Philoſophy, abd which has been already ſuf- 
ciently confuted, (if we were to fay nothing 
ſeyeral Abſtracted Ideas put together, to be 
te Foundation of a real Knowledge of Things, as 
key exiſt in their full Latitude and Extent. 

We muſt likewiſe ſubjoyn, that from hence re- 
ts the Difficulty of finding the Subſtratum of 
Matter; for when Philoſophers have rade it to con- 
it of Arbitrary Properties, and which depend 
don the Pleaſure, and Abſtraction of the Mind. 

Extenſion, Solidity, &c. are only ſuch, it will 
e a neceſſary Problem how theſe: Properties are 
oonected together, and the Solution of it will be 
wpoſſible, it they are only Creatures of the Mind, 

x the ſame. Nesſen, that one Act of the Will 
a no Connection with another; Since, if we re- 
ye that Abſtracted Extephhon ſhall he one Pro 
erty, of Matter, and again, reſolve that Abſtra- 
ed Solidity ſhall be another, then Diviſibility, 
Kc. what other Agreement can they have more, 
an what is betwixt ſuch Reſolutions of the Will 2 
hetwixt which there can be none at all, whilſt 
te Mind is ſuppos'd to act as it pleaſes, 

We ſhall laſtly ſay, that beſides the Difficulty this 
Doctrine raiſes in reſpect of the Subſtratum of Mat- 
er it alſo furniſhes us with no Account even of 
ur Senſations of it; for as we have ſaid before in 
elation to Space, ſo we likewiſe affum here, that 


: vould be impoſſible for Matter to be Seen or Felt, 
. cording to the preſent Notion concerning it; For, 
„has Extenſion in the Abſtra®, which way can 


0 Abſtracted Idea impreſs it ſelf upon the Mind 
om without, which is Originally in-it? or, if 
has Solidity, how ſhall the Mind .perceive that 
lidity? not by Feeling, for what it Feels, = Re- 

iſtance 
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ſiſtance, whereas Solidity or Impenetrability is thy ll of E 
not entring of one Dimenſion of Space or May IM bein 
into another, which is not Felt but Conceiy; Ml our 
and in general, it is abſurd and irrational to think; Bei. 
that Matter ſhould give us any Senſations of un ( 
ſelf, if it is compounded of Abſtracted Ideas; u- capa 
leſs a Perception or Creature of the Mind, which ever 
is confin'd to it ſelf, can fupply us with Senſation ll of i 
which are deriv'd from ſomething External to jt 
which is in Terms a Contradiction, and any on: Wl Ab 
may as well fay, he Sees or Feels Thought, -as ſuch or! 
Properties of Matter, which are all refoly'd in ther 
to it. | | 
thing 9. 17. As we have therefore examin'd into te 
— Truth of this Hypotheſis of Matter's being the Ml fore 
— * — ſame from the juſtneſs of its Principles, ſo we (lM tial 
r now enquire into it, by conſidering the Reaſor-M Pro 
— - a ableneſs of its — Matter, 2 1 ſaid befor de 
zer give: of is an Extended, Solid Subſtance, Diviſible, ad 
the ſeveral by Conſequence has Figure, and is capable of be. 
— ing mov'd; As to what reſpects the Solution af 
1 — Appearances in Nature, that is now to be 
5 nown, : bes 
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CHAP. VIL 


Concerning the Solution given, from the Su 
poſition of a Similar Matter, of the chi 
Properties of it. 


Extenſion, S- F. 1. 5 HE deſect of this Hypotheſis of Homo- 
e, Or. geneous Matter begins ſoon, ſince it cu. 
— mg not Account for its own Original and Eſſential pro- 
be —_— perties, which, inſtead of accovntir.g for, it aſſums; 


fer, as well as for there is no Solution given of what is the * 
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Jes, we thall only affirm ſuch an Idea of Matter, 
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of Extenſion, or Solidity, or Diviſibility, or Matter's Sound or Co- 1 
being capable of Motion; all this is\\uppos'd from lr, which is 8 
our obſerving there are ſuch Qualities in Corporeal 7? _— the | 3 
Being; and by the fame Method of ſuppoſing from * 1 
in Obſervation of what in Fact exiſts, Matter is 1 
capable of Heat, of Colour, of Sound, or what- 
ever Accident it is, and wants no other Explanation | 
of its Nature than Solidity or Extenſion do's, | 

(. 2, It will be therefore alledg'd, that from an 47 leaſt the 
Abſtracted Notion of Colour, or Sound, or Heat, Eſential Pro- 
or Taſt, or Smell, or whatever other Accident a 2 
there is of Matter, we cannot, upon any of theſe a8 Heng he 
Hypotheſes, ſolve the Properties or Affections of of the Acci- * 
body: To which it is anſwer'd, that from the 4enzal, orber- 
foregoing Section, that other Hypotheſis of Eſſen. . 8 
tial Properties cannot give a Solution of thoſe 5 ,, cual 
Properties, which are call'd Eſſential, as theſe Ac- claim to be Ef- 
cidental Properties cannot of themſelves, and fince ſential with 
both Accidental and Eſſential are upon the ſame — = 
Level in this reſpect, we are farther to ſee, whe. Jo. 
ther or no the Hypotheſis of the Properties be- 
fore-mention'd, and which are preſum'd Eſſential 
to Matter, gives any Manner of Solution of the 
Accidents of it, 

If not, there will be no imaginable Reaſon for 
us to make them more neceſſary to Matter, than 
ny other Qualities we find in the ſame Subſtance, 
becauſe, if 'they are not the Foundation of the 


reſt, there will be no better a pretence to eſtabliſh 


Collection of theſe Eſſential Properties for a 


| 

Standard of Matter, than a Collection of theſe to- | 
ether with the Accidental ones; for, in both Ca- | i; 
| 


Which is not anſwerable to one portion or other 
pf it, which our Experience or Senſes tell us has ; 
i Being in Nature; Thus, if Extenſion, Solidity, "tj 
igure, and Motion, do's not infer Colour, Hear, ih 
ound, &c. it will be as defective, when fuch 2 j | 
Definition comes to be apply'd to a Colour'd, Hot, 

I or 


— — 
— — _ 
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| | or Sonorous Body, as if we ſhould take Colou 
% Heat, and Sound into the Eſſential Properties of 
* Matter, and apply that Idea Univerſally to Bodie, 
. 3 on _— _ * Affections. 

1 F/ontial 3. It has been ſaid, that theſe Eſſential pro- 
1 —. of perties of Matter cannot furniſh us with an Expl. 
j/ Macter cannot cation of themſelves, but how they ſhould giye 
il. explain the Ac- us à rational account of the Nature and Exiſtence 
adm one. of any other Property of Being, when their ow 
is unknown, is not very eaſily comprehended; for 
inſtance, ſuppoſing we had a Mind to explain whit 
Colour is, and had reduc'd it to ſmall and figur' 
3 Corpuſcles, acted by a certain and determin'd Mo 
| tion, we ſhould not be much the Wiſer, if we could 
i | not tell what the Nature of theſe Corpuſcles wer, 
3 it would be the ſame, as if, in giving the Solution 
of the Mechaniſm of a Clock, we ſhould reſolve 
[ it into the Figure and Motion of the Wheel 
i without knowing the intimate Spring, by which 
the regular Circuits, they make are caus'd and 
9 produc'd. 

1 The Problem $-4+ From this general failure in the Hypotbe. 
of Coheſion ſo ſis of all Matter being the fame, we ſhall deſcend 
far from being to its Defects, in Relation to its particular do- 
ae = tions, and the firſt we ſhall take Notice of, is thi 
Aare, bas of Cohæſion, a property of Matter, which ſeem 
it is occaſion'd to be as Eſſential to it, as any that has been nam'd; 
by, and deriv'd for let us contrive as many Caules, as we can thitk 
„ of, to explain it upon this Preſumption, that ther 
is nothing originally in Body, but Extenſion, 80. 
lidity, Figure, and Motion it will ſtill remas 
an inextricable Difficulty in Philoſophy, tho' ve 
make what Compoſition, or uſe of theſe Proper 
ties we pleaſe; for whilſt we conſider in Matte 
nothing, but little figur'd and moveable Parts, 
ſuppoſing we aſſign'd the Preſſure and Gravity ® 
the Air, or whatever other Cauſe of Cohz(101 
this Queſtion will ſtill return upon us, how, 
which way thoſe Parts cohere. " 


4 
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And indeed the Hypotheſis of Matter being Si- 
milar, and from thence Endeavouring to ſolve 
every Thing by various and differing, Combina- 
tions of Figure and Motion, is ſo far from re- 
moving the difficulty, that it ſeems to be the very 
riſe and occaſion of introducing it into the pre- 
ſent Philoſophy; Since, when Men have taken 
abundance of Pains to divide Matter, and to cut 
and carve it out into as many Arbitrary Shapes 
and Figures, as may be thought ſubſervient to the 
Phznomenons they would explain, it is very natural 
to enquire, what Method is to be taken to pur 
them together again; In the mean time, it is an 
Argument of the Wiſdom and Sagacity of ſuch an 
Hypotheſis, that in the firſt ſtep it makes towards 
the ſolving the ſeveral Problems of Nature, it do's 
it, by laying the Grounds and Foundations of one 
of the greateſt in it. 

(. 5. From whence it is evident, how well Phi- The Divifbi- 
loſophy has been employ'd in examining into that Gy of Mattes, 
Queſtion, concerning x & Infinite Diviſibility of 1 infinice 
Matter, when the Diviſibility of it in general, Co 
conſider'd as an Eſſential Property, has been the Philoſophy, nor 
Cauſe of ſuch Confuſion in it; for to what pur- yer the Figures 
poſe do we lay ſuch a mighty ſtreſs upon Matter's 2 4 
being Diviſible to Infinity? Unleſs upon this Ac. * TT 
count, that we may have Parts ſmall-enough to 
eſcape the groſſneſs of our Senſes, and which there- 
fore we may argue upon as we pleaſe, and make 
uſe of them to what purpoſes and intents we have 
in View, of ſolving thoſe things we are deſirous 
the World ſhould think we know; For otherwiſe, 
what ſignifies it whether Gold or Water is infi- 
nitely Diviſible, or not? The Nature and Eſſence 
of both in a Globe of a Foot, or an Inch Dia- 
meter is the fame, and will be ſo for that Reaſon, 
tho' its Diameter were diminiſh'd to the Millionth, 
or to an Infiniteſimal Part of either. | 
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Rohault. Phyſ. It is by Experience, and Natural DeduRion 
Cap.g. Par. i. from it, evident, that a Cube of Gold, whoſe Side 
_ 1s only in Length about an Inch, may be divided 
_—_ * into above 1200000 Square Lamellæ parallel, and 
5. P.z> equal to the Baſis of the Cube, the Thickneſs of oꝶ 
of which is the fame with that which lies upon 
Silver Thread Gilt, and even common Leaf Gold, 
is computed to be no leſs in its Thinneſs, thanthe 
300000 part of an Inch; and by a third Cal. 
lation it appears, that the Contents of a Cubic 
Inch of Gold, may be divided into above 47 Mil 
lions of parts, which will be all Viſible, and yr 
in any of theſe Diviſions, Gold remains exatty 
the ſame, without any kind of Alteration, except 
ig in its Magnitude; for it is impoſſible tha 
the Minuteneſs of any thing ſhould change tht 
Nature of that thing we conſider, upon the (ame 
account as Motion or Extenſion cannot, by any Di 
minution, become other than what it is, unleſs in 
its Quantity or Degree. 
We do not, however, in this Section deny, tba 
Matter, conſider'd as an Extended Subſtance, is in- 


finitely Diviſible; what we affirm is only, th ® 
whether it is infinitely Diviſible or not, it is oi in 
no ſignificancy to the explaining the Nature of it; f. 
fince all, that any actual Diviſion can do, is wi ©: 
ſeparate Matter into ſeveral Figures, but Figure, u in 
the Common Senſe of Mankind, is only certuß v 
ſuperficial Limits, preſcrib'd to Body by ſuch a Df : 
viſion; and which way a Superficies can enter it 
to the real Conſtitution of that which it only co- tt 
rains, and is the Term and Boundary of, is no mo fl 
intelligible, than how the Shape of the Letters I tt 
now Writing, ſhould inform us of the Nature de 
the Ink, of which they conſiſt, and with wich fu 
they are wrote, | : re 
Gravity not F. 6. Another Phznomenon, which this WK 
explam'd un ſtracted Hypotheſis of Matter is to explain, is C 0 


the ſutpſuion vity, and the Specifick Differences of it; In ” 
Wls- 
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which reſpects it is again deficient, for tho' it la- of x Similar. 
hours to give us an account of the Deſcent of Bo- 4» e- 
dies, by the Revolution of the Earth, which by 2% veer 
that means is faid to daſh, as it were, the Æther areal Be 
from its Surface into the ſuperior parts of the At- 2 1 woe 
moſphere ; and that, being thus aCtuated, they Vio- 5. 20. »1, 22, 
ently thruſt down thence any groſs Matter they 23. Muccll 
meet with, to fill up the Vacuities they have leſt, Curioſ. vol. i 
yet ſuch a Solution is altogether unſatisfactory, to 3 
thoſe, at leaſt, who will not allow a Plenum, upon 
the Suppoſition of which this Reaſoning depends. 

And in general there is this manifeſt Imperfe- 
Qion in it, that the ſame cauſe which is afſign'd 


8 — 
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F 


i 
: for Bodies deſcending, is an Argument why the 
ut WY parts of the Atmoſphere, which are contiguous to 


the Earth, ſhould not aſcend; ſince in a Plenum, 
where all Matter is ſuppos'd to be ſimilar, exce 
in the minuteneſs of its parts, there will be an 
equal Reſiſtance to the riſe or Aſcent of the AE- 
ther, from the Impreſſions of the Earth's moving, 
25 there will be to the Deſcent of any heavy Body 
in the Air from the lmpreſſhons of the Ather's 
moving; And therefore the Æther and heavy Body 
in the Air, will jointly aſcend, or both keep their 
fix d and determin'd Stations, and conſequently, in 
both Caſes, there will be no Gravity, but the Body 
in the Air will retice from the Earth, together 
with the Æther, inſtead of tending towards it, or 
hang ſuſpended in it. 

Beſides, if there is no Difference in Matter, as 
this Doctrine takes for granted, we ſhould ſee all 
groſs Bodies, as well as Ather, by this Motion of 
the Earth, to be forcibly hurl'd from their Center 
to very great diſtances, ſince Bodies Gravitate at 
luch Diſtances; the Cauſe of which is the Æther's 
reaching thither from the Impreſſions of the Earth, 
and ſince Ather is of the ſame Matter, according 
ta this Hypotheſis, with that of the groſſeſt Bo- 
dics, and the World is full of it, 


I 3 Far- 
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Farther, Gravity has been thought to be proyd 
to extend to the Orbit of the Moon, whereas it is in. 
conceivable, that any Effects from the Motion of the 
Earth, ſhould be —_— to 60 Semidiameten 
from it, being the Diſtance of the Orbit, which hy 
Computation amounts to ſeveral Thouſand Miles. 
If it is ſaid, in order to ſolve Gravity, accord. 
ing to the more Modern Philoſophy, that Grayity 
is an Eſſential Property of Matter, the Demonſtn. 
tions of it, as we have before evidenc'd, depend 
upon the Suppoſition of this Similar Matter ye 
are now confuting. | 

Moreover in the Hypotheſis of a Similar ar! 
Homogeneous Matter, how is it poſſible from the 
Mind's Abſtraction, of Extenſion, Impenetrability, 
Figure, &c. to deduce Gravity, which is an Actul 
Force in External Nature, and cannot be deriyd 
from an Hypothetick Matter, which is aſcertain 
and determin'd by the Mind only? Since we my 
as juftly, and as truly, conclude Gravity from 
thinking, as from ſuch a Matter, which is wholly 

reſoly'd into it. | 
The Diff-rence 9. 7. However, if this Hypotheſis of an Ex 
| of vpecifick tended, Figur'd, Solid, and Moveable Subſtance, 
* was capable of explaining Gravity it ſelf, it would 
4 Similar Mat- ſtill fall ſhort of Accounting for the Specifick Di- 
ter, and upon ſerences we perceive in it; ſince all Matter being 
the Suppoſition the ſame in its own Nature, and the Gravity of 
of a Henum. each Parcel of it, being granted to be fo too, there 
remains nothing to diſtinguiſh the Gravity of one 
Portion of Matter from that of another, unleß 
that one Body is proportionably leſs heavy 28 it 
Vacuities or Pores are greater, which, as it 1s 
Demonſtration in Terms, againſt thoſe who afin 
a Plenum, and at the ſame time a Similar and Ho- 
mogeneous Matter, ſo we ſhall ſhew to thoſe wi" 
aſſert a Vacuum, and the like Similar Matter, that 
Specifick Gravity cannot be maintain'd upon tiK 
Suppoſition of ſuch different Interſtices. 93.15 
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(.8. The Florentine Experiment is ſufficient to The Difference 


confute this Notion, by which it is prov'd, that *f /pecifick Gra- 


if you fill a Thin Large Veſſel of Silver with Wa- tor Ame ger 


ter, well cooFd with Ice, and fcrew the Cover on /a,ze Principle, 
cioſe, and then Hammer it gently every where, the 2 upon the 
batter'd Silver (being nor ſo ductile as Gold, which $#2P96tion f 
by being Hammer'd might enlarge its Capacity) — F 
kfſen'd and compreſs d the Dimenſion of the Veſ-rentine Expe- 
ſel; notwithſtanding which, the Water was not riment. 
condens'd, but at every ftroke ſwet through the Lock's Eſſay, 
Veſſel, as Quick-filver, when preſs d thro' Leather, Chap. 4. B. 2. 
Hirts out in little Drops: It is likewiſe obſerv d, 144. gel Ci. 
that the Weight of Silver is to that of Water, as mento, P. 115. 
10, or 10 and + to 1. | Exp. 3. 

If therefore the Difference of theſe two Bodies, Mrl.owthorp's 
in their Specthck Gravities, is owing to the Void — non 
Spaces in them, the Pores they contain will be in vol. 1. P. 5 13. 
a reciprocal Proportion to their Matter, which is 
ſaid to be as its Weights, namely, the Vacuities 
in Water, will be ro thoſe in Silver, as 10 or 10 
anda 3 to 1; Let us now ſuppoſe the Pores of 
the Water and Silver to be equally difpers'd thro? 
the Subſtances of each, which is a reaſonable Pre- 
ſumption, fince there is not any evident Cauſe can 
be aſſign d, why one Piece of Silver or Water is 
not ſimilar and homogeneous to another; if ſo, there 
will, at leaſt, in every Portion of Silver and Water 
be 10 Parts of Empty Space in the one, for 1 Part 
in the other, and reciprocally in the Matter of 
both; from whence it neceſſarily follows, that ei- 
ther 10 Parts of Space muſt encompaſs the one Part 
of Matter in Water, or the one Part of Matter 
mult be ſo diſpos'd into a Thin Spherical or Cu- 
ical, or ſome other figur'd Surface, as to include 
the 10 Parts of Space, which are the only two Caſes 
that can poſſibly happen, or what in the Reſult 
will be Analogous to them; if we ſuppoſe the laſt, 
ſnce the Water is experienc'd to paſs thro' the 
Fores of Silver, a part of Water, which incloſes 
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Prov'd alſo 


Silver and 
Cork. 


Vol: 1. 


ly condens'd, contrary to the Experiment. 


M:rLowthorp's 
Abridgment : | ( 
P. 612, 614. Suppoſition of ſimilar Matter, there will be 44 Parts, Not 


The Chief Properties of Matter, Part], 


10 parts of Space, will be capable of being forc'd 
thro' a Meats of Silver, which is 10 times ek, 
and yet preſerve its own Dimenſions, of being 10 
times bigger, which is impoſſible; for if we can 
imagine theſe Spherical or Cubical, or any other 
Figures, to be broken from the violent preſſure, 
there would be a ſenſible Condenſation of the Wa. 
ter; on the other Hand, if 10 parts of Space ſur. 
round one of Matter, the Water muſt be evident. 


$. 9. If this were not enough to confute the fore. 


from a Compa going Hypothelis, let us take another Inſtance of Min 
riſou berwixt Cork, that is of a cloſe Contexture, without ay Na 


ſenſible Vacuities, and compare it with Silver, the Nui 
ſpecifick Gravities of which Bodies are as 1 to ſome- 
thing more than 44; and therefore, according to the Ne 


at leaſt, of Space in Cork, to one in Silver; conſe» Mido 
quently, ſeeing there is no appearance of Pores in {Wot 


Silver to the naked Eye, or, which is the ſame, ſee. eit 


ing they are ſo very minute, that the vaſt Diſpropor- Nis 
tion ot them to the Matter, with which they ar: {With 
intermix'd, makes them impoſſible to be diſcern'd; I tr 
by a like Argument, on the contrary, there ſhould {We 
be no Matter viſible in Cork, the Pores of one Bo» th 
dy being in a Reaſon of Equality to the Matter Wc 
in the other; unleſs we affirm, that Space has not WE 1, 
the ſame Advantage of being perfectly ſeen and Wl ' 
diſcover'd, as Matter has, and that Nature uſes the 
wiſe Art, when ſhe pleaſes, of concealing her own th 
Emptineſs. w 
We muſt farther obſerve, that by diminiſhing It: 
the Parts of any Body, by what foregoes, iu * 
Reſiſtance is not much impair'd, and conſequently I 1s 
the Body do's not take up much more Space tha Wl 
it did before that Diminution; from whence it I 
follows, that by an infinite Diviſion of the Parts © 
of Cork, there could not be any great Aſſſiſtance : 
from thence, to the filling up ws contracting the k 
large Vacuities. 7 
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$. 10. We do not deny (and therefore we would p,,,, in Bodier 
got be here miſtaken). that there are any Pores in of little or ns 
Matter; and in Bodies of almoſt the firmeſt and ſig»/ficance to 
in Nolideſt Con ſiſtence, as Silver, there are, it may — . Eee 
er be, Vacuitics interſpers d in it; but this we cannot Canſtiturion of 
e but think and believe, that thoſe Pores no more them. 
3» Wenter into the real Conſtitution of Silver, or Mat- 
. eer in general, than the wide Interſtices we find in 
.. Cork, can be computed into the Subſtance of it; 
for why, Space, being diminiſh'd, ſhould: by that 
. neans become any thing elſe but Space, is no more 
of imaginable than how Matter ſhould, which we be- 
bre conſider'd in the Section concerning the Di- 
ne {Wvilbikity of it. us; 
lt it be here ſaid, that each minute part of Sil- 
be ver has ſtill other Pores, and the parts of that ſtill 
5, others intimate to them, and that therefore Pores 
e» N do belong to the Compoſition of the leaſt parcel 
in {Wot it, we can poſſibly apprehend ; we anſwer, that 
e- either there will be a Particle of Matter in Silver that 
r- W's perfectly ſolid, or not; if not, we ſhall reſolve 
re WW the whole Maſs into mere Space; if there is, then 
d; ince Space has no Weight, all that Space, which is 
d ereluded from this Particle, do's not diminiſh any 
o- Wl thing of its Gravity, which therefore will be to an 
er equal portion of Water, according to 5. 8. as 10 to 
ot i, and conſequently, without the leaſt Pore or Mea- 
nd , will preſerve its own ſpecifick Matter of Silver. 
he WM If, in Favour of the Doctrine of Pores, it is far- 
vn I ther alledg'd, that Microſcopes abundantly prove it, 
ve anſwer, that throꝰ Microſcopes we diſcover Mat- 
ng ber, as well as Pores; and therefore the Vacuities 
its Wi vill ſignify no more to the Explaining that which 
Is not Vacuity, than the Large Spaces in Cork, 
an WW Which are viſible to the naked Eye, can be of any 
it I Importance to the informing us what the Nature 
nts Bf of Cork is; beſides, we muſt take the Liberty to 
ce dd, in reſpect of Microſcopes, that it is not im- 


1 Poſlivle but they may change the true ae 
a” 


IT 
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of Bodies, and ſent more Vacuities to us, thy 

there really are; for ſince it is the Nature of them o- 

make ſeveral Opake Bodies look tranſparent, it is hh 

certain, that they may not cauſe ſome ſolid Parts» il 

appear like a porous, uncolour'd Subſtance, or tha o 

at leaſt, they may not magnify a porous Subſtan th 

in greater proportion than they do a ſolid one. 

The Different . It, Next to Gravity and Cohæſion, we ſy Mc 
Drviſibilicy of examine what account this Arbitrary Colledin Ml" 
faded / N of the Eſſential Properties of Matter gives of u 
Hypotheſis of being Diviſible; that is, allowing Matter to bu 
irs being Simi. that Principle, and without enquiring how it cons" 
lar. to be an Univerſal Affection in it, which, u wiſh"! 
before ſaid, this Hypotheſis no ways explains, al 

only preſumes: The Queſtion now is, Whetherit 

is a Suppoſition, anſwerable to what we experience 

in Nature, and will ſolve the Phznomenons, which 

are obvious, and reſpect the Diviſibility of Matter! 

"Tis plain, that Water is more eaſily divide 

than Cork, Cork more eaſily than Lead, and Ley 

ſtill more eaſily than Gold, Silver, or a Diamond; 

and fo in other Bodies there are different Degra i © 

and Proportions of Force, requiſite to ſeparate the di 

\ ſeveral parts of them; It is again affirm'd in th a 
Hypotheſis, that the Diviſibility of Matter is the 0 

ſame, for what is meant by Diviſibility, is a genen i 

Capacity in Matter of being divided, it is an Ab. 

ſtrated Idea in the Mind, and is conſtant and fir 

there as an invariable thing, which can never folv: 

the different Capacities in Matter of being divided, Wl © 

that are evident from common Obſeryation. 

The Different $. 12, And the fame Reaſoning obtains alſo in 
Exenſon: of reſpect of Extenſion, ſince, tho' we ſhould not e- 
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re 14, quire into the Nature of it, but reſign it to this ppi. 
Tagen. loſophy, as an Original Property of Matter, which . 
77 we muſt not venture to ask the Cauſe of, we )en , 
from fuch a Conceſſion, cannot perceive how , 

Abſtracted Notion of ſimilar Space and Extenſo BY 


can Furniſh us with a juſt Solution of thoſe 
| : rio! 


Chap. VII. not ſolv'd from its Hypotheſis. 


adus and differing Extenſions, that are impreſs'd 
an our Minds from Body; for, Abſtracting from 
the Colour or Brightneſs, or Opakeneſs of Gold, 
Water, or Wood, I would fain know from any 
one, who truly contemplates thoſe Bodies, Whe⸗ 
ther he do's not (ſee a manifeſt Difference in the ſur» 
faces of them? Whether he do's not plainly ſee a 
cloſer Connexion and Conſtipation of parts in one 
than in another, and whether, if he had never by his 
feeling experienc'd a ſenſible Diſtinction in their 
Reſiſtances, he would not have concluded, notwith- 
ſtanding, that they were not the ſame Bodies, as to 
their Extenſion? | 

I am ſatisfy'd there is no Abſtracted Idea lyes 
ſo ſettl'd and confirm'd in our Minds, as this do's; 
and perhaps it will be hard to perſuade Men, after 
ſuch a general uſe made of it in Philoſophy, and its 
being inculcated upon us, in all the Syſtems it has pro- 
pos'd, as an unchangeable Quality in Material Be- 
ings, that there is any real Difference; we muſt 
therefore be patient till the World has learn'd to 
think otherwiſe, and can get quit of thoſe preju- 
dices it has unwarily imbib'd from its Abſtra- 
ctions, and which are only deriv'd to us from 
the ancient Compilers of Logick, and the compre- 
heniive Methods of Knowledge, they were ſo kind 
to invent for us. 

For, Let us ſuppoſe a Perſon plac'd at ſome diſtance 
rom Bodies, which he never felt, ſo as yet the 
ſhould be within his view; as, for Inſtance, Gold, 


and Cork, or Water, and Air; he finds there is an 


interval lying betwixt the parts of each, common 
to all of em, that there is a Tranſparancy both in 
Water and Air, and a different Colour in Cork, and 
Gold; but would there be nothing elſe to fill the Eye, 
beſides Interval, Tranſparency or Colour? if not, 
Air ind Water would appear the ſame, and there 
ould be nothing to diſtinguiſh Cork from Gold, 
unieſs that the one was yellow, and the other 


brown; 
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| brown, ſince, as to what reſpects the ſolidity of the 
parts or their reſiſtance, that is, in the preſent Caſe, us. 
known; it is therefore evident, that in thoſe Imagy 
of Extenſion, which are painted upon our Mind; 
there is a plain Diſtinction, and if ſo, that a genen 
ſimilar and abſtracted Idea of it cannot be ſufficient 
| to explain the varieties we perceive in it, 
The Solidities of F. 13. We may alſo conclude from hence, thy 
43 _ —— be Solidity, as it exiſts in Nature, cannot be deduct 
5 = rs "age from the Abſtracted Idea of it; we have already 
fem. 7” explain'd what that Abſtracted Idea is, which te: 
minates in one general Notion, that Matter excluds 
every thing from poſſeſſing its own Dimenſioy, 
but what this ſignifies to the explaining the rel 
Solidity of Matter, which has a different Re. 
ſtance to any thing which endeavours to poſſeſsit 
place, we do not, nor cannot apprehend ; thus Gol, 
or Copper, has a Reſiſtance, different from Water, 
to any other Matter, which would enter into the 
place it takes up. | 
But that which ſeems very ſurprizing, in this 20 
ſtracted Hypotheſis of Matter, is, that it makes i, 
in the general Notion it forms of it, Diviſible, and 
yet, in another genera] Notion it frames, to be p 
perfectly ſolid and obſtinate, that nothing can pe. 
netrate into it; we ſpeak of general Notions, and 
whilſt they are conſider'd as ſuch, it is impoſſible 
for any Being to be diviſible, and impenetrable atthe 
ſame time; for ſuppoſing any one ſhould ſay, a ctr 
tain Piece of Gold in particular is impenetrable, thit 
nothing can enter into this Gold, 'whilſt it is Gold 
that it will preſerve its own Dimenſions, as it s 
Gold; ſhould the ſame Perſon affirm, that, 2s it 
Gold, in its own Nature it is diviſible, he could 
not be thought, in any Rational Man's Senſe, to if 
ſert any other than a Contradiction. 
The Difference 9. 14. As to theſe three laſt Affections of Mu. 
of Porez in Bo- ter, vic. Diviſibility, Solidity, and Extenſion, ! 
4), incapable of may be poflibly anſwer'd, That the different Er 


tenſict, 


hap. VII. not ſolv'd from its Hypotheſis. no: 


enſion, Solidneſs, and Diviſibility of the Parts of ſolving the dif- 
, is owing to there being more or fewer Pores in- ferent Diviſibi- 


— erſpers d in the fame Similar and Homogeneous %, Setidrry, 
nds, Subſtance; we (hall not reply that Matter in this n 
i, Wphiloſophy is proportional to its Gravity, and there- 


fore, as Specifick Gravity was before prov'd 5. 8, 
9,10, to be a Phænomenon incapable of being ſol yd 
by the different Pores in Body, ſo Extenſion and 
cd Msolidity, or Diviſibility muſt be. | 
What we ſhall ſay at preſent is, that if the Dif- 


ter- ¶ ſerent Diviſibility of Matter depends upon the Dif- 
ds ference of the Pores, or Vacuities contain d in it, 
Matter, in its own Nature, is not Diviſible at all, 
red ind it is only Space that is ſo; and for the fame 
ef. WRcaſon, if the Difference of Extenſion, or Soli- 
it {city, do's likewiſe depend upon the Difference of 
„, the Pores or Vacuities in Matter, it is not Matter 
ter that is Solid and Extended, but Space that is ſo. 
te If therefore any Vacuities or [nterſtices give 
an Increaſe, or Diminution to real Solidity, or E x- 
ab tenſion, as it exiſts in Nature, the other being only 
it, WW Abſtracted Ideas, all the real Solidity and Exten- 
ad ton will be deriv'd from Space, which is abſurd; 
but we have already confider'd the Unreaſonable- 
pe-W neſs of making the Difference of Bodies to con- 
nl WM fiſt in their different Pores, and what is here al- 
ble ledg'd is only a Confirmation of it. 
the BY F. 1 5. Matter being ſuppos'd to be ſtill the ſame, Mobiliry nor 
er ve are, after what has been faid, to account for explain'd by the 
ht the Motion of it: That it is capable of being <9 P#/«iar 


moy d, is not any ways evidenc'd from Extenſion, 4 N 


Solidity, Figure, or Diviſibility, ſince theſe are kind; of A#ual 
all Unactive Qualities in Matter, and it cannot be Motion. which 
from Mobility, becauſe it is the ſame as a Capacity 42-4 on tha! 
of being mov'd; this therefore is taken for gramed ©**Y 

in the Foundations and Elements of the Modern 

Philoſophy; nor yet do we enquire into the Cauſe 

of Motion, which we ſhall afterwards prove to be 

that Almighty and Sovereign Being we adore: 

"TM 


. 
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The Queltion only here is, Whether Body d 
be prov'd to be capable of being mov'd by 
Property in Homogeneous Matter, excepting by 

aſſuming the very property to he prov'd? 
Beſides, if this could be done, the ſeveral Ma 
tions, which we evesy where ſee in Nature, coul 
not be explain'd, by one Abſtracted Idea of the 
Mobility of Matter in general; Firſt, becauſe th 
Capacity of being mov'd do's not infer an actul 
Motion, and fecond, becauſe, if it did infer an a4; 
Motion, it could never give a Solution of the dif, 
ferent Motions we plainly find from Experieng 
and Obſervation: The Motion of Fire is diff 
rent from that of Wind or Air, and both from thy 
of Gravitation; but how we ſhall ſolve theſe dif, 
ferent Motions from an Idea of Mobility, or em 
Motion in general, is ſtill a Problem that will n. 
quire other Principles than thoſe of the preſent Phi 
loſophy to explain it; ſince it is impoſſible to do 
it upon the abovemention'd Abſtracted Notion d 
| Matter. 3 3 

of F. 16. And therefore it is, that when Philoſs- 
— AF come to give their Explications of the Aiy 
fotving the Ac- part of Nature, they are oblig'd to form as mary 
vive part of different Hypotheſes as there are Phznomenow 
—— to be ſol vd; and conſequently we find em — 
Principles. the Matter, which they have arbitrarily contriv'd 
Cartes Princip. into ſuch a motion as ſhall be ſubſervient to thei 
Par.3.4-52,&c. purpoſes and deſigns; ſome parcels of it they {t 
Rohault Cap, to revolve round upon their own Centers, otben 
vas = & re to ſtrike into Pores, which they have made far 
| them, like ſo many Wedges, a third ſort, which 
is their ſubtile Matter, is to be ready at hand, 
to inſinuate it ſelf into certain Vacuities upon 00 
command, and therefore has not its ſtated and de- 
termin'd Motion, but what Motion the Philoſopben 

think fit to give it for that Time. 


Bro 
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Beſides this, there are a kind of Valves invented 

h open and ſhut, as occaſion ſhall: be, in order to Lemmery's 
aphin ſeveral Appearances in Chymiſtry, which Chymiſtry. 
cherwile ſeem to be unaccountable; and indeed, 

\ form a true Idea of the Abſurdities of a Similar 

Matter, it will be neceſſary to look into the Ac- 

dunts, which the Profeſſors of that Science afford 

x, of the great and wonderful Phænomenons it ex- 

ubits r . 


* (.17. From what has been ſaid before, concerning Diviſbiliry , 
li diidbiliry and Figure, and from what has been now Mobility, and 


lledg d, concerning a Capacity in Matter of being _— = 


noy'd, it is evident, that Philoſophers have not larly eſſential is 
nade theſe the Eſſential Properties of that Sub- Matter. 
ſance, becauſe they really are ſo, but becauſe they 
re Eſſential to their uſing Matter as they pleaſe; 
for Inſtance, when they could not aſſign any Rea- 
ſon for Matter's being Diviſible, or Moveable in 
Its own Nature, they lay it down as certain from 
Fat and Experience; and when this is granted 
hem, they without any farther Leave, aſſume to 
tiemſelves a power of Shaping it into what Figures, 
cr contriving into it what particular Motions they 
ſhall think convenient; but if ſuch a procedure is 
allow 'd of, to take different Suppoſitions upon eve- 
i / Phenomenon, or Appearance in Nature we are 
50 eſirdus to account for, Philoſophy will be an eaſy 
en bcience, but whether it will be eſteem' d, by any Ra- 
fe uonzl Man, any other than an Ingenious Romance, 
en vill ſcarcely admit a Queſtion; for by the ſame 
for ! Kezſon, that we may make uſe of different and 
ich rbitrary Suppoſitions to ſolve different Phænome- 
ad, 12s, we need not go far for an Explanation of 
ny cery thing; becauſe if we ſee Matter extended, 
les ve may ſuppoſe Extenſion to belong to it; if ſo- 
en ld, Solidity; if variouſly mov'd, we will likewiſe 
ſuppoſe there are different Motions in it; and from 
cheſe ſeveral Hypotheſes we ſhall, no doubt, be able 
ve BY sive 2 wiſe and rational Account of theſe Ap- 
pearances, 


8 
— — 
— 
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| fi pearances; and yet, in the Jaſt Reſult, the Modem 
1 Philoſophy tells us no more than this, by wy, Ml « 
off is evident and plain from this and the Prece. 
bell ding Section, and will farther be ſo, when *]! 
* | conſider the Qualities of Matter, which z 
„ call'd Accidental, which we (hall do in the enſuie f 
5 Chapter. 'M: 
| 
1 — — — — #4Þ{Bt 
. | = Concerning the Solution given from the Cu. 
$i puſcular Hypotheſis of the Accidentu 
a7 Qualities of Matter. 
N The Accidental 8. 15 | E have prov'd the Hypotheſis of $i. 
Properties of milar Matter is not capable of ſolving 


3 the Original Properties of Bodies, upon any Con. 


from Similar ce ſſions whatſoever, unleſs ſuch as grant and con- 
Matter, than clude the Properties which were to have been ſolyd 
the original by them; our next Enquiry is, Whether it hs 
| Rualitics of it. petter conſulted the E xplication of the Acciden- 
tal Qualities of it, which we ſhall now endeayout 

to evidence it has not. 
Of Hardneſs: F. 2. Let us firſt conſider Hardneſs, as diſtin- 
That the Hard- guiſſi d from Softneſs or Fluidity, which is ſaid to 
— conſiſt in Quieſcent parts, and which have a cloſe 

parts of 5 a 

Bodies is nos Connexion with each other, without any Interrup- Wl ® 
ſolv d. tion from an Intervening Subtil Matter; fo that tho It 
Rohault Par. i. Bodies that have the moſt parts at reſt among them · WF 'i 
Cap. 22. f. 9. ſelves, and are united, or joyn'd to each other 1 
_ Princ. the greateſt number of Points, are the Hardeſt: WW*® 
ea,. We do not now enquire how this Account of the R 


Hardneſs of Bodies, granting it were true, gilt 10 
the leaſt Solution of the Hardneſs of the Conſt . 
tuent parts of them, which it can't poſſibly do; but 5 


ſuppoſing the Hardneſs of the Conſtituent parts of | 
them, we are to know, of what Significancy * 
; up" 


Chap. VIII. nor ſolv d from Similar Matter. 145 
of Suppoſition can be to the Explaining the Hardneſs 
of ſuch Bodies, 2 

(. 3. In the mean time, we cannot here but ob- An Argumene 
ſerve, that, in the Notion of Similar or Homoge- againſt the pre. 
neous Matter, Solidity is reckon'd amongſt its Ef- , _— of 
ſential Properties, and therefore it is ſuppos'd to — 
be the ſame as hardneſs, or not, in the preſent So- ¶ it with Soli. 
lution; if it is not the ſame, it will be impoſſible 4% 
to make any Body hard, from a Compoſition of 
Parts which are not fo, or, which is the ſame, from 
Impenetrability to deduce Reſiſtance, which is pe- 
netrable; if Solidity and Hardneſs are the ſame, 
we have no occaſion for any Solution of Hardneſs, 
becauſe it is the ſame as Solidity, which is a Pro- 
perty, it ſeems, Eſſential to Matter, and ought not 
to be accounted for. 

(. 4. Beſides, Quieſcence and Contiguity are Contiguity and 
two new Properties ſuperinduc'd to the firſt ſtated Lwir/cence 
Notion of Matter, in order to explain the preſent —— 
Diffculty, ſince neither of em can be deriv'd from onginal Pro- 
Solidity, Extenſion, Diviſibility, or Mobility, perties of Mat- 
for a Body may be all this, and yet as to its Parts ter. 
not Quieſcent, or Contiguous; becauſe the No- 
tion of Similar and Homogeneous Matter ſuppoſes 
dolidity, Extenſion and Diviſibility, to be ſeve- 
al Uniform and Abſtracted Ideas, without confi- 
dering the Parts of Matter in an actual Diviſion; 
for, whether Matter is, or can be, really divided, 
or not, the Properties of Solidity or Impenetrabi- 
ly, of Extenſion, of Mobility, &c. will till ob- 
tain; whereas Contiguity ſuppoſes the Parts to be 
actually divided, and * = that Actual Diviſion, 
to be quieſcent one amongſt another, which has no 
Relation to, or any Connexion with, an Abſtracted 

of Matter in general. 

From whence it is apparent, that the Hypothe- 
Is of Similar and Homogeneous Matter is chang'd 
by this Acceſſion of foreign Qualities, and that 
iuereſore it do's not give us an Adequate Idea of 


K Hard- 


* 
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Hardneſs, as it exiſts in Nature; ſeeing the Deſes, 
it labours under, Philoſophers, as here, ſo all alon 
thus arbitrarily, upon every Emergence, are oblig'dty 
ſupply from their own Fancies and [magination,, 
S$. 5. If, notwithſtanding, we were to pals over 
Contiguity and theſe Fundamental Miſtakes, it will be ſtill im. 
2 ei. poſſible to ſolve the Hardneſs of Bodies, from the 
er #pon the Quieſcence and Contiguity of the Parts which 
ppoſition of a . 
Plenum, or « Compoſe them; for granting the Parts of Matter to 
Vacuum, inca- be brought together, by ſome unknown Magick 
pable of giving Power, after their Original Diviſion, and granting 
#: 4 Solurion of alſo thoſe Parts to be at reſt, that is, ſuppoſing Qui. 
Hardneſs. a : 2 
| eſcence and Contiguity, which, we ſay, are Ney 
Principles affixd to Matter, that were not inc. 
- ded in it before, and want as much to be explain 
as the Hardneſs which they are brought to aſſizn 
Cauſe of, how yet could Contact, and a Neſt of 
Parts, be a Reaſon of Hardnefs, which is a Ref. 
* ſtance of ſuch Parts to their Separation? 

They who affirm a Vacuum cannot allow of þ 
Extravagant a Solution, ſince Space would then 
be the hardeſt Body in the World, as its Pans 
are imagin'd to be immoveable, and continu'd to 
each other; for why, the Quieſcence and Con- 
tact of the Parts in Solid 


ty, abſtractedly conſider d, 
ſhould not be the ſame as the Quieſcence and Con- 
tact of the parts of Space, abſtractedly conſider 
no Reaſon can be given; ſince not the Internal Con. 
ſtitution of the Parts, but the Joyning together and 
mutual Relation and Poſition of the Parts them- 
ſelves (which is the ſame in Quieſcence) only enter: 
into this Hypotheſis. h 

Thoſe who aſſert a Plenum muſt likewiſe find this 
Weakneſs in the Solution, that, all Matter being 
in its own Eſſence the ſame, according to thell 
Suppoſition, and all Nature being perfedtly full of 
it, the Subtilizing its Parts cannot be of the less 
Importance one way or other, in the Explicating aj 


Phænomenon; for thus, if we take a Square tn 
0 


Chap. VIII. not ſolu d from Similar Matter. 1 47: 


Matter, Chap. 5, $. 23, and conceive it to be di- 
vided into more or fewer parts, the Arca will be 
ſſill the fame ; and if ſo, fince there is an Univer- 
{] Contact in all the parts of Nature, which is 
ſuppos d one ſolid Maſs, there cannot be the leaſt 
mom lor Motion, one Body will reſiſt as much as 
another, Contact and Quieſcence will go together, 
and conſequently there will be no Diſtinction of 
Hardneſs and Fluidity. 

6. However that is, this will be own'd on all Quieſcencs be- 
des, that Contact can do nothing without Qui- ing only a Ne- 
eſcence, and how bare Quieſcence thould ſignify % of Mori- 

on, there would 

y thing to Reſiſtance, no one can compre- 3 — 
hend, unleſs upon this Aſſertion, That Reſt is not js Hardneſs, 
only a privation of Motion, but a poſitive Force ſince there is 
in Nature; for otherwiſe, ſince the Abſence of ene in Nega- 
Motion is only a Negation of it in any Body, 1 _ po 
there do's not ſeem to be the leaſt Difference 1n f 
ſaying, there is no motion in one Body or ano- 
ther; thus 5 leſs by 5, or 100 leſs by 100, are 
ſill equal to nothing, and where the Quantity, let 
It be as different as it will, either of Motion, or 
ny thing elſe, is deſtroy'd, the Effect which re- 
reſults from ſuch a Privation, muſt needs be inva- 
nably the fame; and by Conſequence, if Hardneſs 
conſiſted in ſuch a Quieſcence, there would be no 
Difference in it, contrary to Common Obſervation; m_ 
nd yet this is the Idea which every one generally 
has of Reſt, viz. that a Body is quieſcent when it 
ceifes from, or has loſt its whole actual Motion. 

9.7. Nor is it at all improbable, but rather cer- 


tin, that the Philoſophers who advanc'd this Do- Quieſcence be- 


rine of Hardneſs, had generally form'd the ſame ing the Nega- 
Notion of it; for by that means it will be recon- ien of 4 poſt= 
leable with their Hypotheſis of a Diviſible, So- 779 Freecom 
id, Moveable Matter, and their ſuppoſing ſuch mg" 
Matter put into Motion, and that, upon the ſeyeral Hardneſs #. 
Parts of it claſhing and interfering with each other, 


me might poſſibly loſe their Activity, and become 
18 a Qui- 
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Hardneſs and Fluidity Pan] 


Quieſcent ; but then this is only a pri vation or a men 
ce ſſation of Motion, which, as 1s.ſaid in the preceding Wi 
Section, cannotaccount for different degreesof Had. 
nels, or indeed for any Reſiſtance, or Hardneſs at 1; . 
for it is no more poſſible that the taking away, or de. 
ſtroy ing a poſitive Quantity or Force ſhould pro. iff c 
duce a poſitive Quantity or Force, than it is poſibe Wl 
for Nothing to be Something, as is evident fron Ml t 
the Addition or Subſtraction in the Specious ot L- 
teral Arithmethick, in which 2-4 will moſt ce. : 
tainly be equal 4o Nothing. 
\ 
3 
1 


The Frunda- H. 8. Tho' this therefore was the primary Ne. 

nene the Nee. tion which theſe Philoſophers of Similar Mate 
2 Philoſs- had entertain'd concerning Reſt, yet afterwird 
hers, Whe finding it incompetent to anſwer the Solution 0 
ther Ret is peſs- Hardneſs, which implies Reſiſtance, they joyndu 
zrve or not. their Notion of Reſt, as it lay in their 1 Hy 

— 2 theſis, another Quality of Reſiſtance, and by givin] ti 

— 5 Phyt it the ſame Name, would perſuade us they have u 

Cap. 10. F. 2. alter'd or enlarg'd the thing; and from this Con 

Par. 1, ſion of two different Ideas, under the ſame Appell er 

- - Clarks tion, is deriv'd that Diſpute amongſt them, Whethe 

_— Reſt is a poſitive Force, or a privation of one only. 

| Which Queſtion is eaſily reſolv'd, by diltinguii 

ing the Term, which has been render'd ambiguo 

from the Hypotheſis of Homogeneous Matter, int 

the different Ideas of which it is compounded; (i 

when a Body is ſaid to be at Reſt, there are ts 

things conſiderable in it, its Reſiſtance to Moti 

or Impulſe, and its being actually without Motion 

every one muſt acknowledge the Exiſtence of thi 

two Qualities in a Quieſcent Body, and the whoi 

Enquiry that remains 1s only, which of theſe tv 

1s to be call'd Reſt; from which it appears, the 

this is no other than a trifling Conteſt about Wo 

and naming of things, which is in a great mezlun 

Arbitrary, and not about things themſelves; Je 

face ſome Names are in the Idiom of a Langu#! 

more proper than others to expreſs our Thouelt 

let us now cx:mine into that. WEL 


' 
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ne 9. To decide therefore this Nominal Con- : 
" _ it is manifeſt, a Body, which has not Aalen may of _ 
ad. Motion, cannot be ſaid to be in Motion, and be more pro- 


. therefore may truly be affirm'd to be at Reſt, up- erh cad 
eos the account that it is not in Motion; but Ned. chan Re- 
pro. on the other hand, a Body which has Reſiſtance ä 
übe may be ſaid to be in Motion, and therefore upon | 
ron WY that Account cannot, in the Propriety of Speech, 
1.0 be faid to be at Reſt; ſince then Motion and Reſt 
cu :r: oppos d, according to every ones Opinion of 

Both, and a Negation of Motion is oppos'd to 
No. Motion, when Reſiſtance is not, but may exiſt in 
Body that is mov'd, it is evident, that a Non- 
Motion may be more properly term'd Reſt, than 
Reſiſtance to Motion can. 

(. 10. If it is ſtill urg'd, that we have not yet If Reſſlance is 
reach'd the Depth of the Queſtion, it muſt be for _-_ Reft, 1s 
this reaſon, becauſe we have taken it for granted, that 3 * 
2 Privation of Motion is different from a Reſiſtance being defin'd 10 
to it, whereas they are Reciprocal Terms; But it is /0, 
evident from what has been ſaid before in Sect. 6, 7, 

3,9. that they are not Reciprocal Terms in the 
foremention'd Senſe of Privation, or Negation of 

Motion, and if any other Senſe js affixd to Reſt, 

35 that it is a Reſiſtance to moving, or, which is 

the ſame, an Innate Force by which it is Negative of 

Motion, and ſo far Poſitive of Not- moving, or of 

Reſt, all this is only another Name for Reſiſtance; 

toprove Reſt har fr Poſitive this way, isto prove 
precariouſly, vix. becauſe Reſiſtance is 0 
ind Reſt, or a Negation of Motion is Reſiſtance, 

becauſe it is defin'd to be ſo; On the other hand, 

ve haye Evidenc'd, that there is a Negation of 

Motion, under which is comprehended a very dif- 

_ Idea from that of Reſiſtance to it, and 

Which may, with a greater propricty of Language 

be call'd Reſt. F EF nb 5 

n. But albeit we ſhould grant to Philoſo- Nor Qui. 
phcrs their Liberty of attributing the Name off _ 


K 3 Reſt, 
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mention'd Sen Reſt, either to Reſiſtance or a Not-moving in 


ſes, can't ac- 
count for Hard- 
neſs. 


Reſiſtance to 
Motion has 4 
double Senſe, 
neither of 
which can ex- 


plain Hardneſs. OY 


Body, yet, neither of theſe would ſerve their Tur, 
to the explaining what Hardneſs is; the laſt could pot 
for the Reaſons alledg'd, nor yet the firſt, becauſ, 
it is not included in any of their Principles of $i. 
milar Matter, and therefore equally to be accounte! 
for with Hardneſs, for which it Accounts; for if 
it is comprehended in Solidity, Hardnels will be, 
as Solidity is, every where the ſame, contrary to 
the Notion of it; beſides, as it was ſaid betore, il 
it be ſo, there will be no neceſſity, upon a Conc. 
ſion of Solidity, to give a Reaſon for Hardyelz 
which will be only the ſame Phenomenon under 
a different Denomination. | 

F. 12. Moreover Reſiſtance to Motion cannnt 
ſerve us with a ſufficient Explanation af Har. 
neſs, ſince that likewiſe is a doubtful Term; for 
it either ſignifies that Oppoſition which is mad: 
by the Internal Parts of Body to their being moy' 
or divided, or by the whole Maſs to its being 
moy'd, or transferr'd from one place to another; 
which forces are very different, there being a greater 
Force requiſite, for inſtance, to ſeparate the parts 
of a Diamond, than to change the Situation of the 
whole, to penetrate into a Marble, than to remove 
a Globe of it of ſeveral Inches Diameter; it ther: 
fore the laſt is meant by Reſiſtance, it is evident 
it cannot give an Account of Hardneſs, becauſe 
the Force neceſſary to the moving theſe Hard Bo- 
dies is not adequate and proportional to the Force 
which is requiſite to the dividing of them; If the 
firſt, it likewiſe cannot, becauſe that is not pro- 
portional to the Force of Quieſcence in the pre- 
ſent Hypotheſis, which is a general undiſtinguiſi d 
Term, whereas the Reſiſtance to a Diviſion is you 
liar and diſtin& to each Body, and varies infinite- 
ly, whilſt the other is the ſame; Beſides Reſiſtance 
to a Diviſion of the Parts of Body, is the Notion 


we have of Hardneſs, and conſequently, the Hardoe 
7 BW 4 -+ SerT SY 17. 1 : - gf 
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of Parts cannot be rationally explain'd by it ſelf. 

Laſtly, ſuch a Notion of Reſiſtance dg's alſo 
include Fluidity, which is dnly a leſs Reſiſtance 
of Parts to their being divided, and is upon 
that Account ſtill more incapable of letting us 
into the Knowledge of what we mean b Bard. 
neſs, which is, in this Philoſophy, perfectly diſtin- 
ouiſh'd, and of a different Nature from Fluidity; 
and yet, according to this Hypotheſis, would be 
explicated upon the ſame Individual Principle af 
Reſiſtance, which, in Hardneſs and Fluidity, differs 
only in its Degrees, 

3 And as Hardneſs is reſolv'd into the Fluidiry nat to 
Quieſcence and mutual Contact of the Parts of &e accounted 
Body, ſo Fluidity is, into the Separation and Mo- for & the Se- 
tion of them. But as Contact without Quieſcence —— of the 
can ſignity nothing to the explaining of Hardneſs, parts of Body. 
ſo a Separation of Parts, bet 4. 3 Motion of 
chem, it is thought can be of no Service to prove 
Fluidity, or how an eaſy Separation of Parts may be 
made. The Motion therefore of Fluids is firſt to be Cartes Prin: 
prov'd, and next, that, if their Motion was grant- cip. Part 2. 
ed, it would contribute go the eaſy Diviſion of 9 56. Kc. 
their Parts. As to their” Motion, the chief Ar- —— 
guments for it are, Firſty That if Fluids were not cf — hy 
confin d and circumſcribd within the Sides of a 
Veſſel, we ſhould preſently perceive they could 
not ſet limits to their own Action, which would 
exert it ſelf upon the firſt removal of the Obſta- 
cle, that kept the Motion of their Parts with- 
in ſtated Bounds, Second, That Diſſolutions are 
made of ſeveral Bodies, by the continual Agita- 
tion and Concuſhon of the Parts of them, as of 
Salt in Water, Gold in Aqua Regalis, and Silver 
in Spirit of Nitre, and ſo of other Subſtances in 
their ſeveral Menſtruums. | 

9.14. As to the firſt Argument it is evident, No Motion 
that from thence there can be no proof had of an Ne- in tbe 


Internal Motion of the parts of a Fluid; for let us — A 15 
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moving, when 
the Reſtraint 


of the Veſſil is 
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take any Elaſtick or Heavy Body, and ſuppoſe 
the one to be bent by ſome incumbent preſſur, 


zaken off which and the other to be kept from deſcending by the 


contains it. 


Not from the 
Diſſolutions of 
Bodies im- 
mers d in them. 


Arg. 1. 


Intervention of a Solid reſiſting Subſtance; ny 
one, I preſume, in either of theſe Caſes, will think 
fit to affirm, that the Elaſtick, or the Heavy Body 
actually moves, becauſe, if that reſtraint, which 
lies upon them, and curbs their Motion, were tz. 
ken off, they would move; it is moſt certain ard 
plain, that a Conatus or endeavour to move, is not 
actual Motion, unleſs a Body can be faid to mot, 
upon the very Account that it is hindred and re. 
ſtrain'd from moving, which is the Caſe of ti: 
preſent Argument. 

S. 15. Nor is the ſecond alledg'd of gre: 
Force, before it is evidenc'd that a Fluid lies un. 
der the fame Circumſtances, and obtains the fan: 
Conditions, when Salt or any other Diſſolvib| 
Body is inſus'd into it, and when it exiſts Simple 
and Homogeneous, without any foreign Mixture; 
for Nothing is more obvious than (when two 
Subſtances, which are not diſtinguiſhable from on: 
another, are put together, as ſuppoſe Water to be 


mixt with Water) that no Diſſolution enſues, but 
each Parcel of the Fluid preſerves its own Temper 


and Conſtitution, nor is the leaſt Alteration apparent 
in it; If we likewiſe throw any other Body into 
a Fluid, which is not capable of Diſſolving it, 
Lead, or Glaſs, into Water; in ſuch a Caſe, it! 
alſo evident, that as there is no Diſſolution of the 
Subſtance immers'd, ſo neither do we find any 
change, or any cauſe to ſuſpe& the minuteſt Me- 
tion in the Liquid, excepting what proceeds from 
the Force of the Body, which is impreſs'd, and 
therefore not Natural to it, 

Therefore, ſince Water's diſſolving Salt, for [1- 
ſtance, is made uſe of as an Argument that it 
——— its not diſſolving Glaſs, or Lead, or its 0%" 


arts, by a parity of Reaſon, is a Proof, that it ys 
"FT a | , c * Ws. . „ 1 no 
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nor move, and conſequently, either this kind of 
arguing is inconcluſive, or if it is good, it proves 
that Water do's, and do's not move, according . 
to the different Bodies infus'd into it, and there- 1440 
ſore that Motion is Extraneous to it. | T1 

9. 16. But that this is not a juſt way of conclud- Not from the 
ing will be farther plain from this, that in all Diſ- Diſolutions of 
ſolutions there 1s a new Colour or Appearance to — ns 
the Eye induc'd upon the Diſſolvent, in moſt —_—_ 
{lutions an Efferveſcence is caus'd, and in ſome Arg. 2. 
: ſenſible Ebullition, all which may as rationall 
be afirm'd to exiſt originally in the Fluid which 
DiTolves, as that Motion is in the Diſſolvent, pre- 
cedent to its Mixture with the Bodies it macerates; 
thus Galls and Vitriol, diſſolv'd in Water, produce 
1 black Colour, and Quicklime, a violent Efferve- 
ſcence; and yet, no one ever ſuppos'd or imagin'd, 
that clear Water was black, or that cold Water 
w2s really hot; if therefore theſe Properties ariſe 
from the Mixture of two different Bodies, how 
will any one demonſtrate that the languid Motion, 
which Diſſolves Salts or Metalls, do's not? Eſpe- 
cally, fince Ebullition is a ſort of Motion, and 
which is in Fact acknowledg'd to be deriv'd from 
like Mixture, | 8 

9. 17. Laſtly, if we grant Motion to the Inter- 
al Parts of a Fluid ; we notwithſtanding ſhall prove, I Motion were 
that ſuch a Suppoſition could not account for the a d 10 
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ture of Fluidity, which conſiſts in an eaſy and — 
be eady Separation of the Parts, upon applying the eur ro ſolve 
et Force in order to divide them; from whence, the ' preſent 


: d according to this Doctrine, it Phenomenon. 

7 T) follows, that all other Things 
S VG being equal, the Parts of a Fluid 
c d are ſooner diſunited, when in 
Motion, than when they are 
Quieſcent, which is impoſſi- 
ble; for let us imagine 4, b, c, d. 
to be the ſmall parts of a Fluid, moving one 
=> JR amongſt 
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amongſt another, and in themſelves to be wholly ll i 


of a paſſive Nature; either (it is evident) they . 
muſt move towards each other equably, or they 
muſt move from each other equably, or ſome pan; ke. 
muſt move towards each other, and other ba 
from each other, without any kind of Order « Ml ce 
Regularity. 20 
If the firſt is affirm'd, there will be more di. 0 
ficulty in Separating à and b, and ſo of the Rell, Wo 
whilſt they are carry'd with ſome force towark gi 
each other, than when they are endu'd with no u 
Force or Activity at all, by the ſame reaſon, thy 
any Action or Force is greater than none ; If the 
ſecond is aſſerted, ſince the. Parts equably reti 
from each other, they ſeparate of themſelves, ad 
conſequently are not capable of being ſeparated, 
which is the very Notion of Fluidity ; If the hl 
is defended, which in all likelihood is meant, the 
Fluid will not, as is ſuppos'd, be Homogeneou 
but one part of it will obtain a greater Reſiſtance 
and another a leſs; from whence it ſeems plain, 
that no Motion of the Parts of Similar Matte 
can poſſibly account for this Phænomenon up tio 
any — * whatſoever; Moreover, how ther | 
ſhould be an Aquilibrium in Fluids, which is cot. che 
firm'd by a Multitude of Experiments, when ther WF 
is a conſtant Preponderancy of the Moments of tit Wby 
Parts one amongſt another, will not eaſily be ent 
plain'd, be: 


Rohault. Cap. We may farther upon this Section obſerve, tha Nou 


22. & 12, 13. the Original Properties of Hardneſs and Fluidity I f 
Pax. 1, 


are not derivable from this Hypotheſis, but the No 
contrary, that is, a hard Body's being divided vi Wh: 
Difficulty, and a Fluid with Eaſe ; for Motion, er 
the parts of a Fluid, would refiſt more than Qui. N 
ſcence or Non-Reſiſtance, as Action more that cy 
Non-Action; and conſequently it would follon, mc 
that a Fluid Body ſhould be difficult to be divides, . 


and a Solid eaſy, ſince the one conſiſts in the 0 of 
# ! 


22 
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tion of its Parts, and the other in Quieſcence or 
; Privation of Motion. 

18. The Truth is, That which appears to have 2, Reis 
ed Philoſophers into this Error is, that, becauſe the why ehiloſs- 
Diviſion of the Parts of Matter is perfectly ne- phers might 
cefſary to their Motion, they have therefore un- pou TP 
wares preſum'd, that Motion is likewiſe neceſſary ew of Morin 
to their Diviſion ; whereas their Motion do's ſup- being neceſſary 
poſe them already divided, and therefore cannot 20 Fluidity. 
give us a Solution for their Capacity of being di- 
vided, 

'Tis not yet to be diſown'd, that in Hard and Heat not necef- 
Conſiſtent Bodies, as Mettals, Heat is ſome way or I e Hidin. 
other contributing to their Fuſion, and by conſe- — 
quence to their Fluidity ; but this is only Acci r 
dental, as may be eaſily concluded, ſince Quick- 
flvgg, and ſeveral other Bodies are Fluid, which 
yet are ſo far from owing their Fluidity to any 
ſenlible Heat, that they ſeem to poſſeſs a quite 
contrary Quality ; beſides, if Heat were neceſſary 
to Fluidity, it is not from thence manifeſt that 
Motion is, till Heat is evidenc'd to conſiſt in Mo- 
tion ſolely, which we ſhall prove it do's not. 

There are two Experiments by which it is Mr. Boy!'s 
thought the internal Motion of the Parts of a Hiſtory of 
Fluid is neceſſarily prov'd ; as powder'd Alabaſter _— 
by the Force of Fire, and Sand by a violent Agi- Micrographig 
ation on a Milſtone, or a Drum Head when pag. 12. 
veaten, put on ſo far the Properties of a Liquid 
hat Subſtance, that Bodies which are heavier than it 
ity Wink, and Bodies which are lighter riſe in it, it 
the I Curls into Waves, and if a paſſage is made through 
in Agthe ſides of the Veſſel, it ſpouts out like Wa- 
er; But all this comes to the ſame, as Fire fuſing 
uic- BY Vettals; for ſuppoſing Motion, in the preſent Cir- 
ha WW cumſtance, ſhould contribute to Fluidity, it is ne 
ov, WW nore a reaſon that it is Eſſential to it, than that 


des, WY Heat is; Metals can't be reduc'd to a burning Fluid, 
1 but is, hard and compact Bodies cannot without 


Heat, 


Hardneſs and Fluidity Partl. 


Heat, nor Sand without Motion ; it do's not there. 
fore follow, that Bodies, which are not Hard and 
Compact, and which are not Sand, cannot; unle, 
all Bodies were originally Hard, which there is ns 
more Reaſon to affirm, nor perhaps ſo much, 3 
that they were all, in their firſt Conſtitution, Fluid; 
Motion and Heat is neceſſary to take off an Ob. 
ſtacle to Bodies being Fluid, but it is not fron 
thence neceſſary in Bodies, where no ſuch Im. 
pediment was ever prov'd or appear'd to be in. 
| duc'd. . es 
| 19. Laſtly, it is no wonder, that where this 
CE: Mo- . — in Fluids is altogether imaginary, ſo Chi- 
tion in Fluids merical a Cauſe ſhould be aſſign'd to it, as that d 
r bea Fluid's Swimming in the ſubtle Matter of the fil 
i f. and ſecond Elements, which conſtantly agitate ant 
Rohault Cap. provoke it, without the leaſt Proof of any ſuch 
22. $.27 Matter being there, or being endu'd with ſuch; 
Par. 1. ſtimulating Quality. 
That a Fluid To conclude this Argument of Fluidity, if Mo- 
Body ſhould tion were allow'd to the internal Parts of a Fluid, ad 
confi of Un- that it was cipable of making Bodies more eafily i 
— divided by any External Force impreſs'd, ſuch : if © 
gin d. Solution notwithſlanding would depend upon : if : 
very inconceivable Notion, that the ultimate Pars : 
of a Fluid are Hard and Inflexible, when th: d 
whole is not ſo; ſince we have formerly ſhewn, i 2 
that an Infinite Diviſion of the parts of a Bod) 
cannot any ways change the Nature or Temps Wi * 
of them, Chap. 7. F. 5. Chap. 5. H. 23. S © 
The Reaſon of F. 20. Under this Head of Hardneſs and Flu 
Diſſolurions dirty, we may juſtly rank thoſe ſurprizing Pharo. i. 
3 menons, obſervable in Nature, of Diſſolutions f 
Rohault Cap. general and Coagulations; As to what reſpects Di. 
22. f. 15, 16, ſolutions, the Force of a Diſſolvent is attributed ! 
17,&c- Far. i. to the Motion of the parts of a Fluid, but (int Bi 1 
— we have already prov'd, there is no ſuth Motion, Bil © 
mm. it likewiſe follows, that the Power in Liquors, f 13 
Diſſolving, do's not ariſe from a Cauſe which 1 
not in Being. Beſct. 
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Ie, Beſides, different Fluids have different Capaci- 
nd Wl ties of diſſolving Bodies; thus Spirit of Nitre diſ- 
les WM folves Silver, and with an Addition of Sal-Am- 
no WM moniack, Gold, but not otherwiſe; the Reaſon of 
, i; WT which has been generally aſcrib'd to the Groſſneſs 
id; WK of Parts in Aqua Regalis, which cannot penetrate 
00. WW into the ſmall Pores of Silver, whereas thoſe of 
on Cold are larger, and therefore capable of giving 
Im. in Admiſſion to them; on the other hand, the 
in. Parts of Aqua Fortis are ſo minute and refin'd, that 
they eaſily inſinuate themſelves into the Vacuities 
of Silver, and conſequently into thoſe of Gold too, 
but without any Effect, becauſe the Solid Parts 
of it are too great to be moy'd by the Inſults of 
the ſubtle and delicate Salts it contains, 

9. 21. But how lame and imperfe&t this Ac- The Parts of 
count is, 15 apparent from hence, that it ſuppoſes ago. ot 
both the Solid and Fluid to conſiſt of hard and in- y,,,, iv hoe 
flexible Parts, which, as we have already ſaid, ſeems wholes, where- 


to be without any Foundation in Reaſon; ſince, 47 the reaſon 


beſides what has been offer'd on that Subject, we jr. of Diſ< 

may as juſtly affirm, that a hard Body is made up — - 

2 WY of Unreſiſting Parts, as that a Fluid is of Reſiſting ; rerogeneous to 

n 2 nd indeed in general it appears to be a truer Way, them. 

arts BY to aſcertain the Nature of the Parts ot differing Bo- 

the dies from the whole, and to make the one Homo- 

vi, geneous with the other, than to determine the ſe- 

07 WF veral Conſtitutions of the whole from a ſimilarneſs, 

per i or likeneſs of Parts, and thereby making them 
heterogeneous to it. ol 

. . 22. If this general Maxim will not be allow'd, if :his Reaſon 

0% ia the preſent Caſe, however we have a Demon- of Diſplving 

n tration of the Abſurdity of this Reaſoning ; for — bebte 

i the Velocities of the Parts of theſe two Diſſolvents, Alena. 

tel BY Aqua Regalis and Aqua Fortis, are the ſame, or not: 4044 Regali 

ice BY If not, there will be a new Hypotheſis requiſite to will be ro Spi- 

on, *xpl2in the Reaſon of the Difference, and that which v 15 . 
u, at preſent, aſſum'd of the diſſimilar Groſſneſs off ee 

* the particular Fluids, will be unneceſſary and _ 6: 16-40 10. 
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leſs, in reſpect of moving the Parts of the Bod 
to be diffolv'd; ſince, it the Velocities are diff. 
rent, the ſmaller and finer Parts of a Fluid may hay; 
as great a Force and Moment as any that ſhall be 
conceiv'd to be larger, if the Velocities of the 

rts of the one are in a Reciprocal Proportion to 
the Bulks of the parts of the other. 

If the Velocities are the ſame in both, thei; 
Force is to be meaſur'd by the Magnitude of the 


Parts in each Fluid; let us therefore take a piece 


of Gold, and one of Silver, of equal bigneſs, their 
Specifick Gravities to one another will be nearly, 
as 18 or 19, to 10 or 11; and ſince the Matterin 
both is Homogeneous, each Parcel of Matter in 
Gold will be to each Parcel of it in Silver, x 
18 to 10; if therefore the. Velocity is 4, with 
which one part of Aqua Fortis is An and by 
which it is render'd capable of moving one pan 
of Silver, the whole Moment will be 10 a, and 
the whole Moment of one part of Aqua Regali 
18 4, if the Gold and Silver are placed at the Bot- 
tom of the Viol, by which means the parts of the 
Menſtruum will act downwards; in ſuch a Caſe, 
their Specifick Gravities compar'd together, will be 
in the ſame Proportion with x 1 of Silver and Gold, 
that is, the Weight of Aqua Regalis will be to that 
of Spirit of Nitre or Aqua Fortis, as 18 to 10, con- 
trary to Fact and Experiment, It will be ſuper- 
fAluous to mention with what eaſe, and at the ſame 
time, with what little reaſon, the parts of Spirit of 
Nitre are affirm'd to enter both the Pores of Gold 
and Silver, and yet are not equal to diſſolve both; 
for if they can enter, ſince the Pores, and the intru- 
ding Particles, are only conſider'd in this Solution, 
there can be no reaſon given, (unleſs upon another 
Hypotheſis of Reſiſtance in the parts of Gold, 
which may be greater than that in the parts of dil. 
ver) why Gold ſhould not be capable of being diſ 


ſoly'd, as well as Silver; but Reſiſtance is not ex. 
plain'd 
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plain d in this Philoſophy, and therefore the Solu- 
tion from it muſt be in proportion Defective. | 

9.23. Coagulations we may. reckon to be of Coagulums of 
three Sorts, either thoſe which are properly ſo three Sorrs, 
call'd, as that Conſiſtency, which ariſes from one of 
mixture of an Oleons Spirit with an Urinous, 28 fe, is tht pve- 
Spirit of Wine or Oil of Vitriol with Spirit of ear Phitoſopby. 
Al Ammoniack, or of Urine; or elfe, thoſe which e, 
the Chymiſts Name Precipitations, as when any Cp. — — 
thing is diſſolv'd by an Acid, the Infuſion of 24, 25. Par. 1. 
1n Alkali, or even Salt, makes it ſubſide to the f 
Bottom, which by an Acid will be rais'd again to — 

1 tranſparent Fluid ; Or laſtly, thoſe which are di- Mr. Boyle. 
ſtinguiſh'd from the reſt, by ftriking out into vas 
ncuſly figur?d Chryſtals: None of which are ac- 

counted for, upon the Hypotheſis of Similar and 
Homogeneous Matter. 

9. 24. As to Coagulutns, the chief Reaſon which The Reaſon af- 
i given of them is, that the Parts of each Fluid of Coa- 
ze of that particular Figure and Magnitude, that“ _ 
the more they move the more they are entangled, Rohault Cap. 
nd by embaraſſing one another, at Length, become 22. f. 25. Par. 1. 
w Body; 11 _ Fluids, which in —— dy 
olutions are ſuppos d to have and pointed . 
Parts, in Coa alum ſhould * — . 
tle ramous and hooked Ones, or Acids continuing 
the fame; how Alkali's ſhould have Pores exactly 
it for them, can be no other way ſolv'd than up- 
on that happy Freedom, which the Philoſophers 
of a Brutiſh and Paſſive Matter enjoy, and very 
liberally make uſe of, of ſhaping it into thoſe Ei- 
pures, and contriving thoſe properties for it, which 
e ſerviceable to their preferit Occaſions: And in- 

(ed it was with good Reaſon, that they invented 
ſuch a kind of duAile and eaſy Nature, which 
might be always ready to pay a blind Obedience 
to their Pancies, and over which they might ex- 
rciſe an abfolute and unlimited Dominion. I 
know it is farther faid, that the Parts may like- 
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wiſe be ſo adapted to each other, as by their ny. 
tual Contact to become Quieſcent, but this Do. 
| ctrine we have before conſider d, 
Three Accounts $.25, The next Phænomenon to be explaindi 
given of the that of Precipitation, which this Philoſophy of 
m—_— "*- Homogeneous Matter is equally incapable of fol. 
— ing, with the others already mention d; for it js, 
22· G 24. Par. I. knowledg'd by it, that a Body which is diſſolyt 
| Precipitates, either by the parts of the Diſſolyen 
Sceptical c being more fitted to the Salt or Alkali which j 
mt. inſus d, upon which account it quits the Body it 
has already diflolv'd, and embraces the other; « 
by adding a Weight to the Body which is di. 
ſolv'd ; or laſtly, by diminiſhing the Force of th 
Diſſolvent. | 
The Aptitude $-26. The Aptitude or Correſpondency of the 
of the Parts of Parts of the Diſſolvent to one Body, which i 
the * diſſolves, in Preference to another, is not ſufficicn 
fo thoſe of eto explicate the preſent Difficulty ; becauſe thi 
ferece to thoſe (mall Atoms which render it capable of puttin 
of another, not the heavier Parts of a Subſtance, which is ſtrong an 
@ ſufficient Ex. compact, into Motion, as Silver, will not therefor 
Plcarien. geſert thoſe more obſtinate Particles for lighter and 
more yielding, as Salt, unleſs upon ſome new Pn 
ciple introduc'd into Nature, beſides mere 8. 
milar Matter differently figur'd, and Motion; for 
if there is a certain Degree of Motion, for Exampl: 
in Spirit of Nitre, and a certain and determin'd Fi. 
gure in the Parts of it, ſeeing this definite Figure and 
Motion can diſſolve Silver, there is no more reaſo 
it ſhould relinquiſh it, upon the account of Dil 
ſolving Salt more eaſily, than that Matter with a 
Force or Velocity given, of two Bodies, agiol 
which it is carry d by a blind Impulle, ſhould 
have the Liberty and Choice of Spending its whole 
Moment upon the weaker, and Voluntarily, of i 
ſelf, and without any other impellent Cauſe, ſhould 
divert and turn afide from the more reſiſting, tho 
capable of being mov'd by it. 
b. 27. Ano 
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27. Another way that Precipitation is faid to 4 44dirimal 
be perform'd, is, by 1 Parts of the Body Weight to che 
difloly'd, by a new Acceſſion of Matter, from Biz lv 4. 
whence they come to preponderate and ſubſide ; xs wry 
but it will be hard to ſay, fince the parts of a bitation of ic 
Fluid are in an Equilibrium, how, or for what 
Reaſon, the Body diſſolv'd ſhould fink rather tlian 
the Diſſolvent, for where the Forces of both are 
in n equal Poiſe, no Cauſe can be athgn'd why 
the Parts of the Body diſſolv'd ſhould fall, and 
thoſe of the Diſſolvent emerge above them, which 
vill not be as good to prove the Contrary. 

If it be affirm'd, that there is an Action in the 
Diſſolvent, which keeps up the dead Weight of Sil- 
ver, an Addition to —_ Weight mult neceſſarily 
make it ſuperior to the Action, if they were equal- 
ly alancd before; or, as the third Argument al- 
edges, which comes to the ſame, and which we 
00: Wi hall therefore jointly conſider, with this preſent, 
tin; if it be affirm d, that a Weight added to the Action 
mor the Diſſolvent will diminiſh its Force, and by 
for: WW that means likewiſe increaſe the Comparative Gra- 
nd vicztion of the Body diſſolv'd, neither of thele, in 
pn. the Philoſophy of Homogeneous Matter, are true; 
bor the Moment of Silver, for Inſtance, diſſolv'd, 
; for being equal to the Moment of the Diſſolvent, 
"Pl, Wi which Moments are computed ſrom the Matter and 
| Fi- Motion of each, ſo that ſo much Motion is an- 
and ſwerable, and produces the ſame Effect on one 
ash hand, as a like Quantity of Matter on the other, and 
Di WMreciprocally, by forming an Aquilibrium be- 
a0) Witvixt both it neceſſarily follows, that if there is 
_ an Addition of Matter on either Side, that Side 
ou Huf preponderate on which it falls; from whence 
bol It will enſue, that either the Diſſolvent may preci- 
f 1 pitate as well as the Body, which is diſſolv'd, or, 
ould Bithat neither of them will, which ſeems to be molt 


[ \ 


tho, Mrasonable to think, if this Hypotheſis were Valid, 
th which Concluſions deſtroy the Phznomenon. 
15. L 5. 28. The 


762 


Chryſtalliza- 28. The third Sort of Coagulum is, 1. 
tion not ac- cini names Cho a NA, vroceth 
counted fir by from a Salt diſſolv'd in Water, or Mettals, in Aqu 
2g. Fortis, or Spirit of Nitre ; evaporate the Difſoly, 
Lemmery's tion, till there is a ſmall Film ſpread over it, 2 
Chymiltry. "when it is ſet to Cool, it will (hoot into Chr, 


#his Phi 
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Nals; The firſt Account that is given of this Ei. 
traordinary Appearance is, that after a Menſtru 
has diſſolv'd as much as it can, by the Accel d 
Heat, when that fails, ſome parts of the Body, 
Which is difloly'd, muſt fall, and gather into di, 
ferent Figures; But this ſeems to be extremely d 
ficient, and a Cauſe is invented altogether unequ 
to the Effect; for by the Mixture of the Dif. 
vent, the Heat which makes one part of the Di 
ſolvent, and the Body diffoly'd,' there is one Ff 
produc d of an equable Motion on all hands; (it 
an equable Motion' therefore, as it gradually & 
' cay'd, would not throw the parts of cheBodydiflh 
into ſeveral diſtin& Chryſtals, but as the fornt 
1anguiſt'd, the other would only fall in prope 
tion, and inſtead of Chryſtallizing, would be ſom 
to precipitate in a flat Powder, granting to thi 
Philoſophy even the Notion it has form'd of Pr 
cipitation from the Languiſhing of the Diſſolvent 
If this yet were certain, which is not prov 
there would no mare of theBody,diſſolv'd by Het, 
fall, by the decay of it, than what the Menſttum 
could not originally without Heat, not only {i 
port, but raiſe by Diſſolution ; for how that 
ver, for Example, ſhould ſubſide into Virrio|, « 
' Chryſtals of the Moon, by the decay of Hm 
the Force of which was ſurmounted by thi: ( 
the Spirit of Nitre without it, 5. e. how that (bow 
' ſubſide and fink in Spirit of Nitre, which 
rais d and diſſolvd by it, where there is only f. 
Gravity of Silver and the Action of the Spin 
of Nitre canſider'd, will be a Myſtery not to l 
unravelld. N ; 
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phat As for a ſecond Account, that there are latent 
een and pointed parts in the Salts which are diſſoly'd, 


qu WM which is evident from their Shooting out into 


ol WY Needles, that is giving a Reaſon for the Effect, 
from the Effect; for the Queſtion is not, whether 
hry. there are Points or Chryſtals, but how they are 
EI. made, and to ſay, that they come to be Chryltals 
un 2nd pointed Figures, becauſe their parts are ſo, is 
bo more than to affirm they are Chryſtals, becauſe 
och they are; unleſs a Fluid may not be thrown or 
di &:rted into Points by an Action, when the Fluid is 
ot originally fo, as Water, which is not ſuppos'd to 
u have pointed Parts, yet, if thrown upon a Table, by 
is. the Action communicated to it, may acquire thoſe 
- Qualities in reſpect of Figure, which it had not be- 
fore, 
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Concerning the Account given by the Cor- 
puſcular Syſtem, or that of Homogeneous 
Matter, of other the Accidental Pro- 
perties of it. | 


incient Philoſophers have reſolv'd into the Quali- 


bey poſſibly apprehended, that different Portfons 
of Matter might be extended, and as it were drawn 
out into the ſame Space, they concluded, where 
tere was more Matter, there muſt be a greater 
Denfirv, and by conſequence a greater Degree 
of Refi tance, and where there was a leſs Quantity 
of Vatter, that Reſiſtance would be proportion- 
ly diminiſh'd, and would therefore pur on 4 
Form, that, was mare Fluid and Yieldiog. Which 
1 3 Notion, 
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. 1. XIExt to Hardneſs, and Softneſs, or Flu- 74, Account 

idity, it will not be improper to enquire gives by Ari- 

into Rareſaction and Condenſation, which ſome — __ 
10 4 


ties treated of 1n the preceding Chapter; for when — 2 
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Notion, altho' it appears to be ſufficiently con 
futed from the Nature of Ice, which is light, Ml - 
and yet harder, than Water, that is, if we allow th, Bl ' 
Gravity of a Body to be proportional to its Ma. 
Cartes Prin- ter; We cannot, however, but fay on the other c 
* ben. 2, SC. hand, that thoſe who reject this Explanation, do 
oh ult. Cap. . * 
8. 6. 5. 6. not ſeem to give a better, from ſuppoſing Matrr 
Par. 1. to be Similar and Homogeneous, and referring the 
Solution to an Ingreſs ot certain ſubtle Parts of i , 
in Rarefaction, and in Condenſation to an Exprel. 4 
ſion and Excluſion of em. | 
The Modern §. 2. For if Matter is alike, as we have already 
Account of ſhewn this Philoſophy ſuppoſes, the ſubtilizingot 
Rarefa#ion its Parts can be of no ſervice to the refining oſ its 
and Condenſa- os , 
tion equally Subſtance ; which will, notwithſtanding all we an 
invalid wth do in that way, retain the ſame individual Natur, 
the former. and will, in all the minuteſt Parcels of it, be equi 
Groſs and Denſe; and therefore, for the Portes d 
a Body to be fill'd with ſuch a ſubtiliz d Matte, 
Arg. 1. is in Effect the Condenſation of it, i. e. Rarels 
ction is endeavour d to be explicated, by that which 
would in reality condenſe it, namely, an addition 
of the fame Matter in the ſame Space. 
The Modern F. 3. But what is more, Rarefaction and Con- 
_— J denfation, as they are Appearances in Nature, in- 
— 4 ply 2 than this Hypotheſis x. 
ſation invalid. counts for; ſince, if the moſt is granted to thi 
kind of Reaſoning, it only defines what a rareſy'd 
> Body, or a pres, woe is; namely, that the or 
conſiſts of a ſubtile Matter intermixd with! 
Groſſer, and the other of a Subſtance which 1! 
entire and uninterrupted by any Matter Ext. 
ous to its own; whereas the Intrinſick Action 0! 
Rarefying and Condenfing, by which any Body 
is rarefy d or condens'd, is not in the leaſt cot, 
ſider'd, which yet enters into the very being ® 
theſe two Phænomenons; for tho' by the Inti. 
ſion of ſubtile Matter a Body ſhonld be rarely 


and by the Expulſion of it condens d, yet er 
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there is no cauſe aſſign'd, how, and by what means, 
this Intruſion and Expulſion is perform'd, whillt 
it lies in the Will and Pleaſure of the Philoſophers 
only to command this Matter in and out, as they 
think fit, the Action in Nature, by which Rare- 
ation and Condenſation is produc'd, is ſtill un- 
known, or at leaſt unexplain'd by em. 

5.4. Reſiliency, according to the Dee 
Philoſophy, owing likewiſe its Force to the Ef- Bodies how ex- 
forts of this Subtile Matter, will naturally fall un- — by the 
der an Examination here, which is ſaid to couliſt — phyſ 
_ yl: 
inthe Minuteneſs of the Pores of the recoiling Bo- Cap. 22. 6.36. 
ey; that is, upon the Bending, for Inſtance, a Plate, 37. Par. i. 
or Lamina of Steel, the ſmall Meatus's are contract- 
ed on the Concave part, and enlarg'd on the Con- 
yex; the Subtile Matter therefore inſinuating it 
ſelf on the Convex fide, and endeayouring to make 
its paſſage through the Pores, which are ſtreightn'd, 
vhilſt it preſſes forward to open an egreſs to it elf, 

t at the ſame time reſtores the Lamina ſrom its Con- 
ſtriction. 

9. 5. Againſt which Explanation there are Three Three Argu- 
Arguments; Firſt, that theſe Pores, which are ſup- ments againſt 
pos d to be of a Conical figure, are entirely fill d % Ex lau- 
with the Subtile Matter, and conſequently, if that 2 
which is at the Top, or Apex of the Cone, has a _—_ 
power to at upon the Body, which reſiſts, that 
which poſſeſſes the parts toward the Baſis of it, 
will have a fortiors a Power to reſiſt the Body, 
which acts by its Renitency; and therefore it will 
be neceſſary for the Plate to continue bent con- 
trary to the Phænomenon, ſince the ſubtile Mat- 
ter cannot act more on the concave part of the 
Steel, than it will reſiſt on the Convex to a reſti- 
tution of it: And this is ſtill mare evident, if we 
conſider the true Nature of this ſubtile Mat. 
ter; which however ſmall it is preſum'd, in re- 
ſpect of its Parts, is in reality the ſame with the 
Foſſeſt Matter, and therefore no more capable of 

" producirg 


14 
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ucing ſuch an Appearance, than if ſo many litiſe 
Wedges were ſtruck into theſe imaginary Pore, 
being firſt adapted to the Cavities of them, which 
inſtead of cauſing a Reſiliency in the Steel, would 
fix it in its bent poſition. Secondly, If the ſub, 
tile Matter preſles only one way, there will be: 
Force of Reſiliency one way only, contrary to KN 
erience; if every way, there can be no egreſs of 
the ſubtile Matter on the Concave fide, or retiring 
on the Convex of the Lamina, becauſe the ſubtil 
Matter without, preſſes with an equal Force again 
that within. The Third Objection againſt hi 
Account, is, that it will not ſatisfy for other Ap. 
pearances of the like Nature, as the Renitency of 
the Air and of Fluids, whereas it is an undoubied 
Maxim in Philoſophy, that of Parallel and Similx 
Effects, the ſame Cauſes ought to be aſſign d as of 
Fluidity, whether in Water or Air; of Tranſps 
rency, whether in Glaſs or in Aher, &c. 
The Solution of F. C. As for any other Solution from the Equz- 
Reflency from lity of Action or Reaction in Bodies, that like 
— 72 th wiſe cannot be ſufficient ; ſince the Preſſure and Re- 
Payrs of Reſi- preſſure of the Parts being always the ſame, when 
lient Bodies not they are orice reduc'd to a certain poſture and in- 
Jo” | ar 1. Jination amongſt themſelves, a Body being con 
— 5 C99. tinually bent, would never loſe its Force of Reſ- 
Dr.Clark's An. liency, which it certainly do's, and for the fame 
not. Edit. 2 & Reaſon the Attraction of the Parts can ſignify no- 
3 thing to the ſolving the preſent Phænomenon. Theſe 
Notions however might be otherways conſuted, 
but not falling in with thoſe Solutions, which more 
immediately depend upon the Suppoſition of 2 5- 
milar and Homogeneous Matter, we ſhall at preſent 
leave them, and proceed to conſider the Explic- 


tions given us of Heat and Cold, aſter thoſe of 


Rarefaction and Condenfation, and of Reſiliency. 
ny N . 7. Heat has generally been conceiv'd by tit 
—＋ — Modern Philoſophers, to depend upon the Agiti 


Brine of Hear, tion of the parts of a Body, which are ſuppes 


chap IX. Heat. aud Cold not explain'd. 167 


t on an. irregular and anfractuous Motion, and Rofuult Cap. 

9 287 jk own Centres: This is G00 23. U. Far. i. 
from our Breathing het and cold, the firſt being 
done by 2 Circular Tumultuary 1955 of the 
Ain expel d from the Lungs, and the liſt by a 
direct and rectilinear ; from, rubbing our Hands to- 
xether when we. are arcold; from ſeveral mixtures 
of Liquors, which produce a very ſenſible effer- 
yeſcence, as Oy] of Vitriol with Oyl of Tartar; 
ind from the Axle-tree being fir d by the Motion 
of the Wheel upon it. - 

. 8. It will ſcarcely be neceſſary to confute Argument 10. 

ſuch Inſtances, whic are all of em precarious; againſt this Do- 

ſor by what Laws of Mechanicks 2 the Revo. ne,, That 4 


Jution of the Wheel impreſs a circular or cont us d g in a 


Motion of the parts in the Axle · tree? If itdo's, how particular Di- 
do's the Reciprocation of a File upon Iron, or 7*#ion of Me- 
the ſtroke of a Hammer upon a Nail, which are 

very different Impreſſions, produce the ſame Mo- 
tion, which is thought to be the Cauſe of Heat? 
f therefore jt is plain from this, that different Pi- 
retions of Motion, exhibit the ſame Effect of 
Heat, why ſhould we conclude that Heat may not 
be produc'd from our Breath, or from the Mix- 
ture of one Oyl with another, without its aſcer- 
ng a Motion, which is pot eſſential to it, but 
vary'd in different Circumſtances? x 
- Byt if ve ſhew, that an actual Motion of Argument 2d, 
Parts amongſt one another is not requiſite to cauſe t Adwal 

Heat, any particular one will be much leſs ſo. No Motion is ſelf 


— * - 


obe ever yet dream'd, that there was an actual Mo- 
Lon in the Parts of thoſe” Bodies which furniſh us 
| WY Vith the Sepſations of Feeling, or even the Hronger 
- BY ones of Pain, it is Faſy to have a very violent Per- 
i Wl <ption of it, from ht Point of a Needle, when 


it reſt, by the bare Application of the Finger to - 
It, or from a Flat and Qujeſcent Body, as the ſur- 
ſice of Wood or Stone, when the Skin is taken off 
from the Fibrillæ of Senſe; why therefore Mo- 

L 4 tion 


4 


— — „ 
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tion ſhould be neceſſary to our Perception of Hey, 
any more than it is to our common and ordinz 
Senſations of E or the more tender and active 
of Pain, cannot be demonſtratively concluded; fe 
1 even in the Corpuſcular way, that Flame, 
which is the moſt Agile and Volatile of all Bodies 
which produce Heat in us, conſiſted of ſmall pointed 
parts, they would equally cauſe a Senſation of bai 
in us, as if they were endu'd with the moſt intenſe 
Motion. 

Tis true, we perceive a Motion in Flame, and 
in the Ebullition or Efferveſcence of an Acid and 
an Alkali, but it is not ſo evident in an Iron that 
is heated; therefore if our Senſes are to be judge, 
in the eue Caſe, they will pronounce both for ad 
againſt actual Motion: Beſides, it is maniſeſt Airba 
a great Influence in cauſing the Motion of Flame, 
which when mixt together, ſeem to repreſent th: 
Acid and Alkali; i. e. there is a Motion produc'd, 
but this is no more a Proof that Motion is innate 
to Flame or Heat, or eſſential to it, than becauſe 
Oyl of Vitriol in Spirit of Sal Ammoniack or 
Oyl of Tartar boils up, that therefore Oyl of Vi 
triol, which has a burning Quality, has an aQuil 
Motion, conſider'd abſtractedly by it ſelf, and ſe- 
parate from all other Mixtures, which we have en- 
deavour'd to evince in our Chapter of Fluidity, 
is not neceſſary, or rather is unreaſonable to ſuppoſe. 
Argument 2d, F. 10. Were all notwithſtanding granted to this 
From this De- Philoſophy, which it contends for, not only that 
mh Brew Motion is neceſſary to produce Hear, but a Cir- 
how that parti. cular one likewiſe of the parts which are agitated; 
cular Motion u it will be ſtill inconceivable, how the Original 
producd, in Notion which it lays down of Similar and Homo- 


| +=5 pop geneous Matter, and bare Motion, ſhould account 


for the. Phznomenon of Heat, unleſs by an Ar- 
bitrary Direction of that Motion, to thoſe pure 
poſes and intents which it has in view; e. g. The 
Heat which is produc'd ugon the Ebullition 7 : 
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Acid and an Alkali, depends upon a Circular or 
Confus'd Motion ; bur which way is that Confu- 
fon, or particular Determination caus c? There 
ij no Solution given of this, tho! Heat is affirm'd to 
proceed from it; (And the ſame may be ſaid of the 
other Inſtances alledg'd) for if it be from the Mix- 
türe only, why do we not perceive the ſame Effect 
from the Mixture of any two different Liquors in 
general? What is that particular Genius in Oyl 
of Vitriol and Oyl of Tartar, which cauſes Heat? 
not the Difference in the Particles of theſe Fluids; 
ſnce it is more apparent to our Senſes, that there 
is 2 Circular and Confus'd Motion, upon the mix- 
ure of any two Liquours, which ſhould therefore 
produce Heat, than that there is a Diſtinction 
in the Figure of the | yew of Fluids, and therefore 
that only ſome ſhould produce this Circular Mo- 
tion, 
11. But let this Solution, which at the beſt Argumente gb, 
js gratuitous, be put upon the different Figures of} Hogs ** 
the parts of a Fluid, ſome of which are apter to Fallon _ 
into a Circular Motion than others are, how yet or the various 
could this e Heat, unleſs the Force and Degrees of it. 
Moment of the moving parts was augmented by # in bete Dr 
it? which is an Argument in general againſt a Cir 
ſus'd, Anfractuous, or Circular, or any other par- our an Increaſe 
cular Modification, or Figure, being the Cauſe of of its Force. | 
the preſent Phzxnomenon, 3 | 
The Figure of Motion, whether it is Circular 
Direct, cannot alter the determinate Degree of 
Motion, but the Impreſſions of External Agents 
upon us ſeem to be proportional to the Intenſe- 
els or Remiſsneſs of the Action, rather than to 
the Figure it deſcribes; and therefore, as our Sen- 
[tion of Heat is more violent than that of Warmth 
or Coolneſs, ſo we may rationally conclude it is 
rroduc'd in us, by a more vigorous and intenſe 
Force; but how Motion is increas'd by becoming 
Lircular, will be difficult to cxplain; or how two 


Bodies, 
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Bodies, which have a leſs Motion ſeparately as 4, IMW:! 
cid and. Alkali, ſhould, when mix d together, pro Ce 
Producy 
a greater; except we lay down ſome other Principle; or 
than what are included in an Homogeneous Mau, il 
and the plain Motion. of the parts of it one among}; Wi © 
22 9 12. If the Compuſcular Ph 5 
Cold not fc 12. If the Corpuſcular Philoſophy gives ys Fr 
— _ imperfect and unſatisfactory Fas. Pens Es 
—— contriv'd ſtill a worſe of Cold, in making the m WM by 
potheſes for Property, in different Subjects, ariſe from a varigble v. 
the Solution of and inconſtant Cauſe ; thus Cold, in hard and cen. o 
4 ſiſtent Bodies, is attributed to Quieſcence; in ſu. in 
Rohault Cap. ging of the Air, to a Direct Motion, and in W. D. 
Po, 949.5 % ter, when we put our Hands into it, to the mote 
wo faint and languid Action, which it has in reſped of 
of the Blood; this, as we ſaid before, is offerd- tee 
ing againſt the Fundamental Rules of Philoſophy, ac 
viz. to aſſign ſeveral different Cauſes of the fant Cit 
Effect; for, by the like Imperjous and Arbiu Wl 
Methods, we may take as many, Hypotheſes as te 
pleaſe, and by that means leave nothing in Natur: Wi to 
without a very exact Solution; ſo where we find gu 
the parts of a Body are at reſt, and are cold, it is WW "" 
ſolv'd by Quieſcence; where in Motion and Cold, Le. 
it is ſolv'd by Motion, which is ſuppos'd to hays M 
a particular Direction, different from what pro- n 
duces Heat, leſt the ſame Cauſe ſhould be made 19 | 
explicate the Oppoſite Qualities of Heat and Cold. Ml th! 
Cold wot expli-. F. 13, That farther which makes this ſort of Bi 10 
— 4 , Reaſoping the more inexcuſable, is, that all theſe in 
| A emagere. Hypotheſes are form'd upon a wrong Notion, that Wl ve 
I gu Mater, be. Cold is only an Exſtinction of Heat, which is fup- C 
 ceavſeit is ſwp-pos'd to confiſt in a certain Motion; and therefore Bil * 
por'd ro be a whatever ſtops, diminiſhes, or retards that Motion, B. 


—— as reſt, an oppoſite Determination of Motion, or: ſar 
. ſlower Motion than that on which Heat depends 


as poſitive à is _— to be the occaſion or cauſe of Cold. 
Force as Heat it In which Explanation it is originally preſum'd,thit qv 


ſelf har. Heatconliſts in a particu!ar Motion, which * 05 
alte: 


* 
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iready refuted ; if that ſhould be confeſs d, how 
Cold is prov'd to be only an Exſtinction of Hear, 
ar 2 Stoppage, or Privation, or a Diminution of 
Motion, will be difficult to apprehend ; ſeeing we 
evidently find by rr that Cold is not an 
Unactive Principle, ſince it raiſes a Weight in the 
Freezing of Ice, and ſtrikes ſeveral Yards into the 
Earth, with a Force that can never be explicated 
by 2 bare Privation or Retarding of Motion; and 
we may as well affirm, that Heat is an Exſtincton 
of Cold, as that Cold is of Heat, and that both 
in their turns may be call'd Quieſcence, or ſome 
Degree of it. | 

14. Another Objection againſt this Solution If ibis Dofrine 
of the Phænomenon of Cold, is, that if Quie- vere granted, a 
ſcence, or any Relative Degree of it, in reſpect of — * 
acontrary Motion, was ſufficient to explain it, as a 8 
direct Motion is pn contrary to a Circular, and and Cold in ws, 
therefore produces Cold; if (we ſay) this Doctrine which is a Con- 
were true, it would follow, that one Circular Mo- adictias. 
tion, being contrary to another, by the ſame Ar- 
eument, it ought to produce the Senſation of Cold 
in us likewiſe; but a Circular Motion is ſaid in 
general to produce Heat, and therefore a Circulac 
Motion may produce both the Senſation of Heat 
and Cold, which is a Contradiction. 
For Inſtance, we perceive our Hands warm, and 
therefore the Blood hasa Circular and Confus'd Mo- 
tion; but the parts of warm Air orWater are likewiſe 
in aCircular and Confus'd Motion, therefore the ſe- 
veral parts of the Water, turning round upon their 
Centers a different way frem thoſe of the Blood, 
will as much, or more, diminiſh the Motion of the 
Blood, than direct Motion would; if it is neceſ- 
ſary that all the parts in both Fluids ſhould be re- 
voly'd the ſame way, there will be more requir'd 
than a Circular Mation, that is, more than is laid 
down in this Hypothe ſis. 


915. To 
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The ſame Ae. H. 15. To conclude, If Quieſcence, or any n 
— 2 lative Degree of it, with reſpect to a contrary My. 
& Hardneſs, tion, was neceſſary to this Solution, the firſt i 
whereas Bod es hard Bodies, and the laſt in Fluids; in hard Bodies 
wh eh are the there would be the ſame Account of Coldneſs nd 
—4 % Hardneſs, and conſequently the Arguments for 
"ig "ve = privation of Motion being a poſitive Reſt, would 


be equally as invalid here, as they were prov'd t; 


be before; And in Fluids, ſo far as there was a Rel 


tive Quieſcence, there would likewiſe be a Relatiy: 
Hardneſs, nothing of which is yet ſenſible, ſince i 
the coldeſt Water, there is no abatement of it 
Fluidity. | 
Thoſe Bodies farther, which were equally quiz 
ſcent (taking Reſt in a poſitive Senſe) i. e. which 
equally reſiſted to a Separation of their parts, wou|! 
be alike cold, and in proportion, thoſe, which u. 
ſiſted the moſt, would be the coldeſt, and con- 
quently a Diamond would be colder than Snoy, 
contrary to Experience; if Quieſcence is under. 
ſtood in a privative Senſe, then, ſeeing there wouldb: 
nd Degrees in Reſt, which, in one Caſe or another, 
would be only a Nepation, or Deſtruction of Mo- 
tion, or of a poſitive Force, it would follow, that 
there could be no Degrees in Cold, but all Bo. 
dies, which had that Quality, would poſſeſs it 
without any manner of Diſtinction. 
Smoothneſsand F. 16, Smoothneſs and Roughneſs are two other 
Rowghneſs gn. properties in Body, which the Philoſophy of $i 
alain d 5 5 | 
this Philoſophy, milar and Homogeneous Matter is incapable of ſo |; 
Rohault Cap. ving; yet theſe, it tells us, are ſo evidently deduc'l 
234.62, Par. 1. from the different poſition of the Parts of Corpo 
real Beings, that it has not thouglit there was 20 
neceſſity to enlarge upon a particular Explanation 
of them; whereas it will be ſound a very Cit 
cult province to reconcile different Colours, vit 
the ſame Roughneſs cr Smoothneſs, or the ſem 
Colours with a different, accordirg to the preſent 


87 ſtems; thus c. g. if we compare the Seen 
f | . | aß 


nnn 


P us hn mn. V4 
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neſs of a piece of white poliſh'd Marble with that 
of a Black, we ſhall not perceive by our Feeling 
the leaſt Aſperity in one more than another, and con- 
quently the Arrangement and Diſpoſition of their 
parts ought, upon this Hypotheſis, to be the fame ; 
which, on the other hand, will never agree with the 
Account of Colours, which makes their Order and 
Complexion to be extremely oppoſite, fo as one 
ſhould give a free Ingreſs to the Rays of Light, by 
thole numerous Pores it forms, and the other, on 
the contrary, ſhould riſe into as many little protu- 
berances, whereby the Rays of Light are ſhatter'd, 
and reflected in all imaginable Angles: In like 
manner, if we take two Bodies of the ſame Co- 
ſour, the one rough, and the other ſmooth , as 
crude, and beaten or poliſh'd Gold, the internal and 
the moſt intimate Order of the Parts is the 
fame, by reaſon of the Colour, tho' at that time 
weare ſenſible that the Roughneſs or Smoothneſs of 
eich Body is not; from whence it is apparent, that 
theſe two Phænomenons of Roughneſs and Smooth- 
ves, in the Senſe of this Philoſophy, do not de- 
pend upon the intrinſick Order of the parts of a 
Body, but upon their accidental or external Aſperi- 
ties, let their internal Conſtitution be what it will, 
in reſpect of the Oeconomy or Diſpoſition of 
them; and if ſo, that when two Bodies are equal- 
ly poliſh'd from their outward A ſperities, or Pro- 
tuberancies, they ſhould be alike ſmooth, which 
i; not experienc'd, 
9. 17. Since this likewiſe is farther to be ob- There is ſome- 
ſery'd, that where there are no perceptible Aſpe- —_ _m_— 
ities in Bodies, and where all the parts ſeem to be, — 
equa], there is ſomething which diſtinguiſhes the ave of an equal 
ſmoothneſs of one Body from that of another; Smvorhneſs. 
thus the ſmoothneſs of the fineſt Wood, or of lvo- 
ry, is different from that of burniſh'd Steel, and 
that from Marble; the one feels dryer and harſher, | 
ind the other more ſoſt and oily; which therefore 
is 
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is to be explain'd in conjunction with our Perc 

tions of Hardneſs, and Softneſs, and Fluidity (ie. 
ing Fluids are alſo ſmooth) which we have gre. 
dy evidenc'd the Corpuſcular Philoſophy cant 


do. 
What Brittle- 


— OS take notice of in this Chapter, are thoſe of Brie. 


$.18. The laſt A ffections of Matter we hy 


an in the Notion tleneſs, and its contrary Quality; 'Brittleneſ j 
of this Philoſo. affirm'd to conſiſt in Parts, which are united t. 


(<A Cap. 


22. f. 43, 44- 
Par. 1. 


The Properties 


gether by a bare contact in {gle Points; and it; 
contrary Quality, in ſuch as are ſheath'd ad ming] 
with each other; the former is prov'd by the ſhor. 
neſs and evenneſs that is obſerv'd in Breaking of: 
Brittle Body, as Glaſs, and the latter in there be- 
ing ſeveral Laciniæ or ſmall Inequalities apparent, 
in the Tearing and Separating of Paper or Leather, 
9. 19. Againſt which Account it may be juſt 


broaght to ex-alledg'd, that the Properties introduc'd to explin 


plain Brietle 
we/5,andits con- 


wary Duality, 
mant to be ex- 


Nin d them- 


theſe two Phznomenons, equally want to be e. 
plain'd themſelves, even upon he Suppoſition of 
the preſent Philoſophy; for, what is the Reaſon of 
the one ſort of Bodies breaking ſhort in two, and 
the other into Laciniæ? If it be ſaid, becauſe the 
Parts of the firſt touch each other in a Point, nd 
the Parts of the laſt have a lateral Connexion, it 
we allow the moſt to this Reaſoning, it is no more 
than to ſay, Bodies are brittle or limber, becauſe 
they break ſhort or in ſmal! Laciniz, or they breit 


"ſhort or in ſmall Laciniz, becauſe they are brittl 


41 Bodies, ac- 
riding to the 
Corpuſcular 


% Brictle, 


Syſtern, ought to P 


and limber: The Queſtion thereſore lies, why, 
how one Body has in its Parts a contact only, and 
another, a lateral Connexion, and then, ſuppoling 
both, which way they can reſolve the Properties be- 
fore us? 

6.20. As to the Firſt, it ſeems evident that 
thoſe who confeſs ay Homogencous Matter, do 
reſume that it is originally divider] into infinitely 
{mall Parts, and therefore the Laciniæ, that are ſup- 
pos d, or the lateral Connexion of theſe Parts * 
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be to our Senſes, upon the breaking or dividing 
of them, no other than a bare contact of them; 
ind conſequently there will be no difference in the 

cceptible Effects betwixt the breaking of a lim- 
[er Body or a brirtle, ſince, inche laſt Reſult, they 
vill be reduc'd, upon breaking, to a bare contact. 

As to the Second, Granting they were not, but 
that there were long and viſible Parts, of which a 
limber Body conſiſted, there is yet no Solution 
given how theſe Parts are joyn'd and cemented to- 
gether, unleſs by an uniform Quieſcence, which 
could only produce this appearance, that as 4 
brittle Body made an even Fracture, for Example, 
in Glaſs, ſo a limber one would an uneven, as in 
Antimony, Which breaks into Needles, or certain 
oblong and pointed Parts: Beſides, if this would 
ſolve the Difficulty, which way thoſe Ports be- 
come limber, how they bend and yield to every 
Force that is apply'd to 'em? that remains a Pro- 
blem ſtill, and will want another Hypotheſis: to 
ſolye it. Laſtly, that uniform Quieſcence, by 
which theſe Parts are joyn'd together, is unintel- 
ligible in this Philoſophy, and has been conſider'd 
in the foregoing Chapter. 

Having therefore examin'd into the ſeveral Pro- 
perties of Matter, which are impreſs'd upon us 
from our Feeling, the next we ſhall-proceed:to, are 
thoſe of a more tender and delicate Nature, viz. 
thoſe which we receive in, by our Taſte, or Smell, 
er elſe from our Sight, or Hearing. 
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Concerning Taſts and Smells, as accounts 
for by the Hypotheſis of Homogenany 


Matter. 


Ir is wnlikely H. 1. Ur Enquiries concerning the Sufficien 
= 1 | of a Similar and Homogeneous Matte 
wor ſolve the to give us a Rational Solution of the Affediom 
Groſſer Appea of Nature, have thus far extended to thoſe Proper. 
rancer of Na ties only, which our Minds are taught from the 
we languid Informations of Feeling; but if 
and gelicare, ſuch an Hypotheſis is defective, in explaining the 
groſſeſt of our Perceptions, and the moſt undiftin. 
guiſh'd of any that we have, we cannot expect it 
will be more faithful ro us, in accounting for thi 
Phænomenons, which are of a finer Senſe, and fire 
us more uncertainly, and with greater Variety ad 
Diſtinction, | 
Wherein Taft F. 2. Of which fort, the firſt we ſhall mention, 
M 1 to are thoſe our Taſt ſupplies us with, which are n: 
nnn Ca ſolv'd into the Craſſitude or Groſſneſs, or the Figur 
24.6.6. re. and Motion of the Parts of Body, none of which 
are capable of Aſſigning the Cauſe of the different 
Senſations we receive from Taſting. 
The Groſineſ H. 3. As to what concerns the Groſsneſs or Denſe 
of the Parts 7 neſs of the Parts, if that is meant by Craſſitud, 
3 — 3 that cannot be of any Advantagè to the preſent 
Denſſuy of em, Solution, in a Philoſophy of Similar and Homo- 
cannot c:ntri- geneous Matter, or, which is the ſame, an Ab- 
bute any thing ſtrated Idea of it; becauſe, according to the Do- 
cowards an Ex- ctrine it affirms, there can be no Diverſity in Er. 
= f tenſion, Solidity, Impenetrability , Gravity, 4 
the reſt; but there is a great deal in our Taſts, and 
therefore what is Similar and Homogeneous can, 
not contribute in the leaſt to a due Explicition o 


them, 


94 ſt 
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9.4. It is eaſy to imagine what will be farther The,, di 


F 
urg d on this Head, that tho the Groſsneſs of Mat- Maguitude of 


ter, in the preſent Philoſophy,is uniformly the yen, 


yet the Magnitude of the Parts, into which it is a Eſſential 
divided, is different, and in that conſiſts the Groſs- Difference in 
neſs or Craſſitude of them. Let us therefore allow, r Perceptions. 
to the Corpuſcular Syſtem, the abſolute Liberty of 

contriving into ſeveral parcels that Material Com- 

poſition of Properties, which it has with the like 

Arbitrary Freedom enjoyn'dus to receive, as a cer- 

tain and undoubted Definition of Corporeal Being. 

Can, notwithſtanding this, the different Magni-. 

tude of the Parts, aſſiſt us in the Solution which is 

wanting? I am apt to believe it cannot, unleſs, 

where the ſame Motion and Figure isacknowledg'd, 

Globe, for Example, of two Inches Diameter, 

and another of three, can raiſe differing Senſations 

in us, which is impoſſible ; all that can be expected 

ſrom ſuch an Application of two different Globes 

to our Organs of Perceiving, is only this, there 

will be an Extenſion, or an Enlargement of the ſame 

Perception, without any Diſtinction in the Nature 

of it; ſince we neither find nor experience any o- 

tier Idea, than that of Gold or Wood, or what 

Body elſe we chooſe to contemplate, whatever 

the Dimenſions of it are, or which way ſoever it 

1s apply'd to our Senſes. The Impreſſions upon 

our Minds are alike, from the ſame ſort of Mat- 

ter, excepting what Variation they confeſs in the 


| "lagnitude and Figure of ſeveral Portions of it. 


And the fame Reaſoning will hold, if we dimi- 
"ſh theſe Parts of Matter to Infinity, and ſuppoſe | 
tne Senſory ſmall in proportion, that is, to conſiſt 
n Nerves, or the little Capillary Fibrillæ they 
ſend out, and ſpread over the-whole Palate; thus the 
Infnitely ſmall point of a Needle, if it barely touches 
the Tongue or Finger, will only raiſe the Senſa- 
don in us of its extreme Minuteneſs, and what 
hin is conſequetit upon it by entering the Sen- 

M ſory, 
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ſory would equally follow upon the Application of 
2 Globe or a Cube, if the Senſory was made bare, 
and laid open to receive its Impreſſion. | 
Motion, in the F. 5, The next Principle we are to conſider, js, 
Sewſe of the that of Motion, which will not explain the Dil. 
ON; nes fence of Taſts, ſo long as it is eſteem'd.and ; 
ſolve the Diffe- prehended to be an Abſfrafted and a Similar Ide 
rence of Tafts. and, as to the Force of it, invariably the fame; ti 
true ſome Motions are ſyppos'd to be Direct, and 
others Circular, and all the Determinations are in. 
vented, that poſſibly can be, but hill the red 
Force,and Action is unalter'd ; If not, a new Sup. 
poſition is to be introduc'd into the Philoſophy 
of Homogeneous. Matter, and conſequently the 
preſent Hypotheſis will be inſufficient; If the 
Action is the ſame, it can only account for one 
kind of Taſts, and will never be able to ſolve the 
various Phznomenons we have from that Senſe. 
The Corpuſen- F. G. In the foregoing Section we faid, that tb 


lar Syſtem ſuß. Corpuſcular Philoſophy. muſt either aſſert a vai- 

— — ods ors, eparate abd abſtfacked from every thing | 

or Velocuy in elſe, in the Motion it ſelf, which it aſſumes, t WW! 

the Paris of elſe muſt alledge the fame Force, and ſuppoſe it . 

Body. to be diverſify d, by reaſon of its diſtinct and pe- P 
culiar Modifications of Figure and Determination, ) 
or from the Mignitude and Shape, of the Pars Bi" 
which are moy'd; for, if Motion is uochangeably WW” 
alike, in all the ſeveral Corpuſcles in Nature, with- WW" 
out any various Modifications, it is evident, tha F 
different Taſts could not be produc'd from it. p 


An Unifom H. 7. It do's not ſeem to affirm the Firſt, that is,: 

1 — various Force ſeparate and abſtracted from every thing 

Men elſe, becauſe it ſuppoſes ſome Parts to he turn round 
upon their Centres, others to obtain a direct progreſ- 
ſive Motion, and in all the Solutions, which itgiyes te- 
ſigns the Buſineſs to the Figure which the Motion 
deſcribes, or the Determination it receives, rogether 
with the Shape and Subſtance of the Particles which 


are ated; but if there were a peculiar ing 85 
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city or Motion in them, without conſidering any 
other Circumltances, by which our Organs q 
Senſation might be vapiouſly and diſtinctly ſhook, 
the Hypotheſis of different Sizes and Forms in the 
Parts, and of particular and certain Determinations 
in the Motion of them, would be altogether uns 
neceſſary and ſuperfluous.  , 3 

5.8. Moreover, this Philoſophy tells us, that 4 Uniform 
Almighty God impreſs'd upon the Parts of Mat- off 
ter a certain Motion, and then left them to act %, Philoſophy. 
amongſt themſelves, according to the ſtated Rules Crtes Princip. 
and Laws of Impulſe, in order to produce the ſeve - Par. 2. f. 36.37, 
rl Effects in Nature; that is, it ſuppoſes a Simi- 38, 39. 40. 
lr Velocity belonging originally to every Por- — _ 
tion or Atom of Body thro' the Univerſe ; if 88 5 * 
not, if one Atom had a diſtin& Force from ano- par. 1. 
ther imparted to it, all the Contrivance (we ſay), of 
the various Figures and Determinations of Motion, 
nd the Difference in the Magnitude and Circum- 
ſcription of Parts, that is, the whole Corpuſcular 
Philoſophy falls to the Ground; for where a Thou- 
nd, or a Million ſeveral Forces are arbitrarily im- 
prefs'd by Almighty God on the ſame Subject, as, 
Matter, without any thing previous in the Nature, 
of one part of it more than another to cauſe the, 
Diſtinction; how are things accounted for by 
two or three modeſt Demands only of Matter, 
Figure and Motion, when the laſt alone preſumes 
lv» many Diſſimilar Powers already made, and pro- 
duc d in Corporeal Being, ſufficient of themſelves 
to ſatisfy all the Phænomenons of it, without any. 
"ther Aſſiſtance from the kind Wit and Inven- 
ons of Philoſophers. | 1 

. 9. Farther, all other Principles made uſe 4p Uniform 
in the preſent Philoſophy, are of an Abſtract. Merion, or the 
Nature, as Matter, Figure, &c. and the parti- _— 
var Figures, as well as the particular ſorts of ophy. | 
latter, are deriv'd from the different Combina- 
'05, Order, and Motions of the Parts of Similar 

M 2 Matter; 


Force, or Velg« 


2 nas , 


4 "1 
1 
'F 
: 
J5 
f 
1 
1 
4 
1 
1 
if 


from any Cen Maſs of Matter was to be divided into the Miny. 
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Matter; it is therefore likewiſe neceſſary to con. 
ceive, that an Abſtracted Motion is intended here, 
from whence, in Conjunction with the foregoing, 

the variety of Motions, or Forces are collected. 
Such a Velocity F. 10. It appears therefore to be certain, accord. 
is immutable ing to the Modern Philoſophy, that if the whole 
_— teſt Particles which were poſſible, each of em mul 
gregate: of it be preſum'd to be endu'd with the ſame Degree of 
may be chan Velocity, if the Particles are ſuppos'd equal; 
bea. in general, that the Motion of any Body would 
be originally proportional to its Matter, and equi 
Portions of Matter would have equal Velocities,nd 
by conſequence, let theſe Bodies, or Corpuſculs:4 
amongſt themſelves as long as we pleaſe, the line 
kind of Velocity would be till preſerv'd, without 

any manner of Variation. 

For let two parcels of Homogencous Matte, 
which has no other Property than Solidity art 
Extenſion, &c. that is, has no Force, or Activity), 
excepting what it receives from this innate Veo. 
city, be ſuppos'd equal; or, which is the (ant, | 
ſince the Subject, in which theſe Velocities ate i- 
herent, is of no moment or importance in the pre- Wl - 
ſent Caſe, let one Action be equal to another, there. 
ſult, upon their Oppoſition, can only be this, tht Bi 
they will be mutually deſtroy'd; and therefor . 
there can be no different Velocity or Action ai, 
from thence; if they do not encounter each othe, Wil | 
they will continue the ſame. Again, let us ron 
ſuppoſe a Portion of Matter, which is as two, 2 
another as three, the Motion of each will be 
the ſame Proportion, but the Action or Velocity 
equal; if theſe be conceiv'd to meet each othe; 
ſceing the Sum of the Velocities, taken together F 
is to 5, there will be 4 ſubſtracted from thu] 
Sum, by the equal Oppoſition of 2 to 2, whic 
leaves 1 Velocity, and conſequently, tho' the Mo- 


tion is diminiſh'd, which conſiſts in the an” 
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the Velocities; the Velocity it ſelf is not, ſince in 
reſpect of Velocity, or real Action, or Force, 1 
is = to 5, or 3, or 2, in Motion. | 

t may be ſaid indeed, that the 1 Velocity is now 
communicated to a parcel of Matter, which had 2 
velocities before, and therefore it ſeems reaſonable 
to think, that each of thoſe Parcels of Matter will, 
ifter the Concourſe, have only 4 the Velocity it had, 
but ſince Matter is pre ſum'd to be an Abſtracted 
Idea, and has only Solidity and Extenſion, &c. 1 Ve- 
Iacity where there is no Reſiſtance will carry it as 
far as 2 Or 20, or any other Number, or Sums 
of them; from whence we conclude, that in this 
Hypotheſis there is not, nor cannot, be any encreaſe 
of the Force firſt impreſs'd upon Matter, but either 
it will be invariably the ſame, or elſe will be ab- 
ſolutely deſtroy'd : We ſhall reſerve, what we have 
more to offer on this Head, to our Examination 
into the Laws of Motion and Velocity, which we 
have already written, and from whence we cannot 
but conclude, that ſuch Laws, according to this 
Philoſophy, are as much an Abſtraction of the 
Mind, and therefore as imaginary, as Space or Mat- 
ter are, 


Variety of Taſts, and the ſeveral Diſtinctions they 
lave, without introducing different Modifications 


Hypotheſis of Similar Matter, to be the fame; 
either therefore the infinite Number of our Taſts 
aiſes from the changing Aggregates or Sums of 
theſe Velocities, or cl{e, from their varying Deter- 
minations, and the diverſity of the Figures, which 
they deſcribe. 


912. The firſt cannot be ſignificant to produce 5 y;fering 
iy Alteration in the perceptions of our Mind, A4ggregaze:, or 


M 3 becauſe, 
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. 11, If what is alledg'd in the preceding Se- 1mpoſible tba 
Hon be true, it follows, that Motion, in it ſelf, an Uniform 


cannot contrib n * Motion or Ve. 
contribute any thing to the Explaining the lei ſhould 


account for the 
| ; 10 difference we 
of it, which we ſhall now examine; the Velocities perceive in 


Gf all the Parts of Body, we have prov'd, in this 7%. 
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Sum: of the becauſe, for the Mind to be differently affected, 
ſame Velocities it is neceſſary the Organs, whether the little ner. 
cannot do it. vous Fibrillz, or whatever elſe conveighs our Sen. 
 fations to their Audience in the Brain, it is peceſ. 
fary they ſhould receive Impreſſions diſtin& fron 
one another, that is, that they ſhould be dif. 
ferently mov'd, this ſeems to be no leſs than a 
Axiom; but where the Degree of the Velocitics 
1s alike, tho* the Sums are © Ferent, it is as epi. 
dent as the other is an Axiom, that the ſame Fi. 
brillæ cannot derive from thence a different Force, 
ar Impreſſion by what has been ſaid in SeR. ;. 

And if we conſider the thing with the leaſt At. 
tention, we may as well affirm, that if a ail 
Globe of Ivory ſtrikes upon our Senſe of Feeling, 
with a certain Degree of Velocity, and produces 
In us a determin'd Perception, be it what it wil, 
another which is of a different Diameter, and th: 
fame Velocity, may produce Heat, another, Pain, 
and another Mu other Dimenſions, Cold, &c. 
than which there could be nothing more abſurd; 
lince it is plain, where the Matter and Velocity i; 
the fame, and the Dimenſions different, there is, 
as in Solidity before, fo in Motion now, only an 
Extenſion and Enlargement of the ſame Perception, 
for in this Example of Ivory, the Aggregates 
of the Velocities are ſuppos'd to be different, and 

the Velocity the fame. 

From whence we may rationally conclude, that 
the difference of theſe Aggregates or Sums of Ve- 
Jocity, can be of no ſervice at all to us in ſolving 
theſe ſorts of Phænomenons of Taſt; ſince the 
Caſe of Ivory is much the ſame, with that which 
we are conſidering of Taſts, becauſe there needs vo. 
thing more to make it exactly correſpondent with it 
unleſs inſtead of Ivory to ſubſtitute ſo many dit. 
Mars Dimenſions of Similar and Homogeneous 

— PF = 


= = 


$. 13. Ne 
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6. 13. Neither is it poſſible, in the ſecond place, wor yer the 
that the various Determinations of the fame Ve- various Deter- 
lcity, or Motion in this Philoſophy, which terms It of it, 


4 . 


may de us'd promiſcuouſly, as we have ſhewn, i 
reſpect of their Effects upon us, ſhould account for 
our Taſts, becauſe all that the Mind is excited to 
obſerve from ſuch Impreſſions made upon it, is 
barely to refer it ſelf to and react upon the Im- 
pulſe, and, as it were, to purſue that Direction ih 
which the Force is impreſfs'd; thus, if any thir 
ſtrikes our Eyes, or our Feeling obliquely, or it 
: ſtrait Line, we do not find any Difference in the 
perception of the ſame Force or Velocity, except in 
its ſtraitneſs or obliquity, as is, on the one hand, 
wundantly manifelt from the Doctrine of Opticks, 
ind on the other, from common Experience of 
judging by its Tendency and Determination, from 
whence any Action or Percuſſion, upon our Senſe 
of Feeling, is deriv'd into our Minds. | 

And ſince a Circular, or any Polygonal Figure, 
only made up of an Oblique, and a direct De- 
{nption, if different Determinations cannot pro- 
(ace the Effects we are conſideting, different Fi- 
pures will be equally incapable of it; I mention 
tre Circular here in particular, becauſe it was be- | [ 
fore alledg'd as the Cauſe of Heat, and from what | 
bus been here offer'd, with as little Reaſon as any 1 


ther Figures or Determinations to explain Tafts; 
vhich, perhaps, are only another kind or certain 
Degree of Heat or Action, as Colours are of 
Light; however, what Taſt, or Heat, or Colour 
and wherein ir conſiſts, we do not now enquire, 
only endeavour at preſent to demonſtrate what 


_ E not. 
i 14. Laſtly, if che Groſſneſs ot Magnitude of Le, the . 
en pres of Marter, or the different Betermina-Efa , 


ons and Figures of their Motion, are unable to e vr faßß 
chte the ſeveral Phznonienons of Taft, there is — x —— 
king remaining in the Corpuſcular Philoſophy i. Diferencok 


M 4 to Taſjs. 


Y NO — 8e .. 


Figures of the 
Parts, not ſuf- 
ficient to ſolve 
the Difference 


of Taſts. 
Arg. 2. 


The Different 
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to do it, unleſs the various Figures of the Pars 
which are moy'd: And to this end ſome are cop. 
triv'd into Pointed, others into Obtuſe, a third 
ſort into Ramous, a fourth into Globular Figures, 
and ſo on as there is occaſion to Change and Mold 
them into one ſhape or another; But that this In- 
vention is likewiſe inſufficient appears from what 
has been alledg'd in the preceding Section, ſince 
the like Motion of differently figur'd Parts is au. 
ſwerable, and amounts to the ſame as the differently 
figur d Motion or Determination of like Parts, 
which has been already confuted. 

§. 15. Beſides in Matter of Fact, and our com. 
mon Senſations, we are not aware, where Bodies 
act upon our Organs of Senſe with the ſame De. 
gree of Velocity, let the one be Triangular, the 
other Spherical, and the laſt Pointed, we are net 
aware, nor do we perceive any other DiſtinQio 
in theſe Applications of variouſly figur'd Bodi 
to our Senſes, excepting what lies in the difference 
of the Figures themſelves, but, as in Sect. 4. ſo 
here, there is good Reaſon for us to think, that 
the Proportion betwixt the Action of any Body, 
and the Perd&ption of the Mind upon that AQion 
is the ſame, whether we take a larger Circuit, or 


| a ſmaller of our Organs of Senſation ; thus if : 


Circular Baſis of one Inch Diameter, acts with 
certain Degree of Force upon the Organ of Sen- 
ſation, which is likewiſe a Circle of one Inch Dia- 
meter, it will proportionably produce the ſame 
Perception in us, as if a Circular Baſis of #, of an 
Inch Diameter, ſhould act with the ſame Degree 
of Force upon the Organ of Senſation, which 1s 
alſo only h of an Inch Diameter, that is, the Per- 
ception of the Mind would be the ſame in kind, 
tho' different jn its Extenſion, as the active Body 
1s greater or ſmaller, and the ſame Reaſoning will 
bo'd, if the Inch is diminiſh'd to a 1 

onillion 4 ind can di- 
Wepſifof of in f 20g n de du gel 


ſophy would have recourſe to, to baffle, I ſuppoſe, 
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ſinguiſh one Extenſion from another; and where 
that Diſtinction ceaſes, it will be ſo tar from receiv- 
ing different Senſations from the parts being ſup- 

'd to be infinitely Minute, which this Philo- 


the purſuit of its Doctrines, that all Senſations, 
from ſuch Corpulcles, muſt be exactly the ſame, 
ſince the Force is ſuppos'd equal, and the Diffe- 
rence in Extenſion not perceptible, 

And this is confirm'd from all our Senſations of 
the fame kind, thus Heat, or Colour, or Smooth- 
neſs, or Solidity, &c. whether they are enlarg'd 
to à greater, or contracted to a leſs Dimenſion, are 
unchangeable in their Nature, and manner of af- 
ecting us. 

9. 16. In fine, ſince Figure conſiſts of various 35 Diff-rens 
Modes of Extenſion, what Information the Mind Figures of the 
can receive from it, is only that of Extenſion va- Ts, not ſuf- 
riouſly modify'd ; for it would be abſurd to img. foe fn 
zine, that Extenſion ſhould produce in us, the Idea „ 7g. 
of Heat, of Sounds, or Colours, and for the fame 
Reaſon of Taſts, and we may as jultly aſſert, that Arg. 3. 

Heat produces Sound in us, or Sound Colours, or 
Colours Taſts, berwixt which there isHot the leaſt 
Connexion; but if Extenſion in general, ſingly and 
abſtractedly conſider'd, cannot cauſe the Senſation 
of Taſt in us, Figure or the different Modes of 
Extenſion will be equally incapable of furniſhing 
us with the ſeveral Species and Kinds of them. | 

9. 17. Notwithſtanding which, ſome Philoſo- in Examine- 
phers have been ſo abundantly convinc'd of the nen of the Cor- 
Truth and Reality of theſe Notions, that they Pale Po- 
have thought 'em ſufficient to Trace the Taſt of 2111 
the Grape, in the ſeveral Periods of its Growth, . 
ſrom its being in the Tendrel, and in the Juice, 
which is drawn from the Earth, to its receiving 2” Cap. 
its laſt Form and Maturity in the Vine; nor only 28 3 = 
this, they carry it ſtill further, and imagine, that 
rom theſe Princi ples alſo they can give us a clear 

Explana- 
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Explanation of its change in fermenting, how ; 
—— Wine, and by what means, wy terry : 

degenerates into a ſharp and acid Subſtance, 

Why the wid F. 18. The firſt Obſervation is, that the Woo 

3 line of the Vine is inſipid to the Taſt, and the Rear 

22 e ex aſſign' d is, becauſe the Juice of the Earth, which 

riſes into it, conſiſts of the ſmalleſt and moſt ni. 
nute Parts that can be, and therefore will affeg 
the Palate but languidly and faintly ; which 4c. 
count ſuppoſes, that as the Magnitude of the 
Parts increaſes, the Taſt is proportionably more lch 
and ſtrong, which is contrary to what we have il. 
ready prov'd, and is alſo confuted by the folloy. 
ing Explanations. 

Another Reaſon alledg'd is, that the parts ol the 
Succus are detain'd and entangl'd in the Pores of 
the Wood, and therefore are not at liberty to exe 
their Force upon our Organs of Senſation, which 
being only an Incident, and not Eſſential to the 
Corpuſcular Philoſophy, as it affirms the Figures of 
the parts to be tlie Cauſe of our different Taſty, 
and which are by Conſequence to be wholly dif- 
engag'd, and to obtain their own Force, it is not 
neceſſary ff us to conſider. 
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Why the Grape 
1 at firſt afl. unripe Grape, tho' it is likewiſe Taſtleſs at firſt, 
— _—_—_ by Degrees acquires from the Heat of the Sun 4 
— r kind of Acidity, which is ſaid to proceed from 
explaind, the particles of the Succus coaleſcing, and their 
being by a certain Agitation loos'd, as it were, and 
ſer free from the Wood which detain'd them. 
But what can be more Arbitrary, than to make 
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the Parts, which are ſuppos 
our Taſts, to adhere to each other, and at the fame 
time to ſeparate from the Wood, when there is 
only. one fimilar Porce introduc'd, namely, the 
Heat of the Sun to effect both? It is more reaſon- 
able to think, that, if ſuch an External Action of 
the Sun is ſuſhcient to diſengage the Succus from 


the 


6. 19. The next thing obſervable is, that the 


d to be the Cauſes of 
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the Wood, it will be likewiſe able to divide 
he parts of the Succus from each other, and if fo, 
Fnce the Minuteneſs of | the parts was a reaſon of 
their being inſipid, their being {till more minute 
gom their farther Diviſion, inſtead of producing 
n Acidity to the Taſt, will neceſſarily, according 
to this Hypotheſis, render 'em ſtill more imper- 
ceptible by us. ; 

6.20. And if theſe parts by the Continuance . the 
of the Sun's Action are broken, and the imaginary by Degrees be- 
Points taken off, there will not Sweetneſs enſue to e Sweets 
the Taſt, as the ſame Hy potheſis alledges, but ge explain d. 
eſs capacity in them to affect our Organs of Sen- 

Gtion at all. | : 

21. Beſides which, the Heat of the Sun is Thi, Accoune 
preſum d by its Action to alter the Figure of the confured from 
parts of the lc which is nutritious to the Vine, comparing the 
ind to be the cauſe of its Sweetneſs, whereas the £274 2 
Acidity of the ſame Juice, is reſoly'd into the 7 — 
long Pores of the Wood, which, it ſeems, have the 
power of forming the parts into à kind of 
Needles. 

We will not diſpute how oblong Tubular Pores 
an be a juſt Mold for pointed Parts, or how a 
Liquid, as the Succus is acknowledg' d, ſhould 
adapt it ſelf to the Dimenſion of thoſe Pores, and 
Coxgulate into the Figures they preſcribe, ſince 
ve may farther juſtly enquire = what Experi- 
nents it is known, that the Pores of any Plant or 
Vegetable are in ſtrait or pointed Lines, and not 
afratuous and broken? 1 

But, if all this was granted, it ſeems a little un- 
countable why Sweetneſs ſhould proceed from an 
Active, and Acidity from a Paſſive Principle, the 
one from the Action of Heat, and the other from 
tie bare Receptive Pores, which are contriy'd for 
bh when the laſt produces as lively and active a 
*nlation in us as the Rane ky after this, we 
& not need ſo pyrſue ſo extravagant znd precari- 
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ous a Way of explaining, which this Philoſophy 
propoſes, in relation to the ſeveral changes a Vege. 
| table undergoes, in order to its Ripening, 
That the Mo- Hh. 22. We ſhall only farther take notice in Re. 
rien of the parts lation to this Doctrine, and it is what is fund, 
— mental to it, that it all along ſuppoſes, where then 
Magnitude of is an apparent Motion introduc'd amongſt the Part 
them, not al of any Body, that the Figure of the parts ir 
ways ere: Chang'd by that Motion; and yet there is nothin 
more demonſtrably falſe, than ſuch a Concluſon; 
for tho' Water or Gold are agitated in their fever] 
parts by Fire, ſo far as to cauſe an Ebullition, or 
2 Fuſion; yet no one ever thought, that from 
thence the Particles of either of them, were really 
chang'd into different Figures, any more, than if 
we ſhould ſhake ſo many Grains of Wheat, or of 
Sand together, with the moſt Violent Motin, 
we ſhould therefore imagine that they immediaty 
loſt their own Shape and Nature. | 
It is true, there is 2 change produc'd by tht 
various Force of Action, but not by the Similx 
Motion of parts one amongſt another, as is evi 
dent from the Inſtances led 'd; from all which, 
if truly weigh'd and . it appears, that the 
Philoſophy of a Similar and Homogeneous Ma 
ter and Motion is wholly incompetent, to furniſh 
us with any tolerable Solution of the Phænome- 
nons of Taſts; The next then we ſhall enquir 
into ſhall be thoſe of Smells. | 
Nothing di- F. 23. And it is very evident, that there is fl 
rent in the Hy- ſenſible an Agreement betwixt our Taſts, and thel! 
E form's that what has been argu'd againſt the former, i 
77 1 relation to their proceeding from the Motion, 
Smells, unleſs Groſſneſs, and Figure of the parts, will be equally 
that the latter valid againſt the latter; all therefore, which is pe. 
is oblig d to cyliar in the Doctrine of Smells, is the Evaporr 
— tion and Effluviums of the particles of Mattes 
um; in order to excite theſe kind of Senſations in 15; 


. 6. | . 
to Taſt any thing, it is only requiſite to app 
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Object to the Senſory by an immediate Con- 

a" par in Smells the Cale is quite different — _ 
ſce we are able to diſtinguiſh ſeveral of 'em to Par. 1. 

1 great Diſtance, which has been thought impoſ- 

fble to be ſolv'd any other way, than by ſuppo- 

ſing very ſubtle Effluviums ſent out from the Odo- 

tous Body, and 9 in a Sphere from it, 

15 from a certain and fixt Centre. 

(. 24. Againſt which Hypotheſis there are ſeve- f the Hypothe- 
rl Arguments; The firſt is, that theſe ſuppos'd a Efiuri- 
Effluviums, if there were any ſuch, would equally penny =. cg 
affect the Pa'ate, as they do our Noſtrils, at the % r- a 

| 8 Philoſophy 
ame Diſtance, which is contrary to what we Ex- of Homogene- 
perience; for ſince the Effluviums are parts of the % Mazter, we 
Odorous Body, and every Body in the Corpuſcu. 224d Taft a: | 
Ir Philoſophy is granted to conſiſt of parts, which hem at equal 
have their own proper Figure and Size belonging gdiftances. 
to them, and which diſtinguiſhes them from all 
others, the Motion or Velocity every where be- 
ng already prov'd to be the ſame, it will be con- 
ſequent, that theſe parts which are ſeperated, be 
they Giobular or Triangular, will either make like 
Impreſſions upon our Organs of Taſt and Smell- 
ing at like Diſtances, or not; if they do, it is con- 
trary to Matter of Fact; if they do not, it muſt 
ve for this Reaſon, becauſe the Organ of Taſt is 
Culler or more difficult of impreſſion than the other, 
but it is plain from Experience, that the ſame Parts 
with the ſame Motion do affect the Organ of Taſt, 
5 in Aſſa- fœtida, and therefore would be capable 
of doing it at a greater Diſtance, if there was no- 
thing more to be conſider'd than the Figure and 
de, and Motion of the Parts of the Odorous 
Dody; if there is any other Principle wanting, it 
1s to be explain'd, it being manifeſt we cannot with 
ny Reaſon acquieſce in theſs, _ 

ſ. 25. And indeed there is another Principle 57 Eu. vium⸗ 
vanting, 1. e. the Cauſe and Reaſon of theſe Ef- were granted 
Juviums, which cannor be deduc'd from any equa- the cauſe of 

| ble 
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chew is not c ble Motion in all the parts of Matter in the Uni. 
Nuten e tus verſe, and certainly not from the Figure or Sol. 
2 dity, and which is therefore a ſecond Atgumem 
againſt this PR ſince, as we have proy'd, 
it affirms it, or if it do's not, that it gives no ze. 
count of the Difference of Motion obſeryable i 
Nature. 


fem ile Inſen-· conſtant Efuyiums from the Odorous Body, ſ 
file Diminu as it ſhould ſtill preſerve its Weight and Dimen. 


o z # # 


Efidviums. granting which, they do not yet evince, that the 
Mr. Kett's In- parts go off in theſe imaginary EMuviums, inc: 


Odorous Bodies, by the Violences of the Azther, 
as Salts are waſh'd away by the Action of Water, 
or the Subſtance of Mettals by the Spirit of Nite, 
without ſuppoſing that any Effluviums fly off in 
the Circumſcription of a Sphere; moreover, it is 
manifeſt, that ſeveral Bodies, which are not dimi- 
niſh'd in their Weight, do yet retain a conſtant 
Power of exciting a Senſation of Smell in us, a 
Cedar and Ambergꝑreaſe in Solids, and we may, I 
believe, add in Fluids, the Volatile Spirits of U- 
rine, Sal-Ammoniack, Harts-horn, &c. which, it 
any other Bodies, ought to be ſenſibly diminiſh'd 
from their exceeding Volatility, ; 

_ Efluviums ws {$.27. A Fourth Argument we ſha!] Mention, 
prov/d from the is, the incredible Expanſion of Parts, which is ne- 
_—— ceſſary to this Doctrine of Effluviums, and the In- 
* Ex. conſiſtency of it with the Corpuſcular Philoſophy; 
renſion it ſelf it and here thoſe, who defend it, endeavour to ſhew 
nor prev 10 the Infinite or Wonderful Diviſibility of Matter, 
222 Fus the Firſt from Mathematical Arguments, and the 
vas it is no Ay. Laſt from Experimental; As for the * 
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com Mathematicks, of the Infinite Diviſibility of gamem char i 
Matter, viz. ſrom the Nature of Incommenſurables, Auer or Ev i 
fam the Impoſſibility of two Parallel Lines meet- — 1 
ng, tho produc'd to Iofinity, and yet the Poſſibi · 24. 
ty of drawing travſverſe Lines yo cut a perpendi- | 
ular betwixt them in infinitum, — the Inlinite —— n_ 
ach of the Aſymptotes to the Hyperbola, , d, hte 

_ late ide of 3 n 
nd to a Curve, which, tho' infinitely leſs in one Lett. 3, 44 
reſpect, are infinitely great in another, and the like: 
All theſe Arguments terminate only in this, That 
Extenſion, in an Abſtracted Senſe, is inſinitely divi- 
ble; i. e. that the Mind, ſets no Bounds to it ſelf, 
but can extend its Enquiries beyond what is really 
in Nature, as it can form a Centaur or a Chimæra; 
for tho! there is Extenſion, and it is evident tho. 
Mind can by its own Power confider the ſeveral. 
Proportions of it, and it is really capable of thoſe 
proportions, yet it is not neceſſary that in Fact 
thole Proportions, which it aſſigns, ſhould real- 
ly exiſt, ſuch as the Mind confiders them; thus 
| may divide a Vard, or a Foot, into 10 or 20 
Pars. by my Mind, notwithſtanding which, that 
Number of Parts no more conſtitutes the whole, 
tan 100 or 5000, which the Mind has an equal 
Power of dividing them into; and it is the ſame. 
in Infinity, which, entirely depends upon the 
Mind, and is no more Eſſential to Extenſion, than 
100 or 1000, or any other Number, and is only ſo 
btie Mind's conſidering it. See F. 11, Chap. 4. 

lf, notwithſtanding, an Infinity of Parts was 2 
'roperty of Extenſion, and not of the Mind's 
conſidering it, that could never be a Proof of Mat- 
*r and Extenſion, being actually divided to Infi- 
buy, becauſe what is capable of being divided, 
05 not infer a neceſſity of the Diviſion; as 2 - 
wp of Ivory. or Gold, or any other Matter, may 
* divided into a 100 parts, and yet that is no Ar- 
zument that it actually is. 


— 


C. 28. There. 


192 T afts und Smells not deducible Pari 


Effwviums H. 28. Therefore theſe kind of Arguments 1 
canner be fre nothing to the real Exiſtence of Effluviums of » 
3 infinite Subtlety and Minuteneſs: The next Que. 
ers being 41 ſt „ Wherher in E . | 
viſible 1 Fa, ſtion is, Whether in Experiments, and by Mary 
to an incredible ot Fact, we can be convinc'd of it? To this end 
Minurencſs. the Ailertors of the Corpuſcular Philoſophy tk 
— agg a great deal of pains to prove, that a ſmall piece 
388 ot Gold may be actually divided into ſeyer; 
Mr. Boyle con- 100000 parts, that an Æolipile fill'd with Ware, 
_— EfMu- will _ 3 for a conſiderable Time, which 
unt if it could do for ſome Hours, or a Day, is po man- 
* ner of Explanation how a Solid Body ſhould keep 
153» &c. its Perfume entire, for zo, or a greater number of 
Years, as the ſame Philoſophers of Effluviums 4c. 
knowledge: And we cannot but here obſerye of the | 
Loadſtone, that they cannot give any Account of 
It, in reſpect of its Attractive Force, which con. 
tinues undiminiſh'd, unleſs by ſuppoſing its Pin; 
conſtantly to go off, and as conſtantly to retun, 
which is a wonderful happineſs to that Body in pu. 
ticular, which can ſend out, and call in its Emiſſarics, 
as it pleaſes, with as much Sagacity and Invention 
the ſame Philoſophers would have us'd in contriving 
that it ſhould; and it ſeems to be very plain, thut 
the Subtlety lyes rather in the latter than the for- 
mer, rather in the Philoſopher, than the Magnet. 
The Expanſion 9. 29. It is farther ledg'd from the Diſſolution 
of Ether, or of of Copper, that a ſmall Piece of it is capable of 
the Diſplutin giving à Tincture to a large quantity of the Men. 
— pig | Wi which diſſolves it, that the Æther at thedi- 
dual Diviſon ſtance of one of the Earth's Semidiamerters, is infinite. 
of Parts. ly expanded, ſo far, that a Globe of Air here, of one 
Mr. _ — Inch Diameter, would there be ſufficient to fill the 
-"_ Trect. hole Orb of Saturn, which is the remoteſt Pl 
Mr. Boyle con- net from us; but neither of theſe Inſtances, not 
cerning Efiu- any other which they bring, do in the leaſt prove 
ADs. that there is an Actual Diviſion of the Parts, and 
— . that it is not one uniform Expanſion; but the Cor: 


Lib. . pulcular Philoſophy which aſſerts the Figures, - 
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nd the Definite Limits of the Parts of Matter, ſup- 
ſes a real Diviſion of them, 

(420. Beſides which, Matter is conſeſs d, in this rfluviumsron- 
Philoſophy, to be proportional to its Weight, and fured from the 
it is confirm'd by a multitude of Experiments, that — 3 
Bodies will produce the Senſation of Smell in use gang pv. 
for ſeveral Years, without any Diminution of their poytional 10 its 
Gravity; and conſequently either thoſe Bodies have Height. 
the fame Gravity, and yet are diminiſh'd in their 
Matter, contrary to the receiv'd Maxim, That Mat- 
ter is proportional to its Weight, or elſe they pre- 
ſerve the ſame Matter as well as Gravity, and then 
the Effluviums will not conſiſt of any Matter at all, 
which is a more wonderful e and more 
incredible than the moſt ſurprizing we can think 
of, for all others are only an Expanſion of a groſ- 
fer Matter, into a more rarefy*d and fine; but this 
is an Expanſion of No- matter, into ſome, or ſome 
Matter into none, and therefore may deſervedly 
be admir'd. 

5. 31. Granting therefore this Infinite E xpan- Effuviums not 
hon of Matter, in the beſt Senſe which can be put rom the 
upon it, it will not yet ſolve the Infinite Subtlety — 4 
of the preſent Effluviums, which are diſputed; # the analogy 
becauſe, let us ſuppoſe a'Similar and Homogeneous obrains berwixe 
Matter, divided into an immenſe Number of Parts, them, there wil 
5 Copper, for Example, in its Diſſolution; the & 9 = — 
Computation, which Philoſophers give us of the — * 5 
Minuteneſs of theſe Parts, proceeds upon this Hy- fach a wide Di- 
potheſis, that a ſmall Portion of the Mettal poſ-Hance in the 
ſeſſes a great deal more Space, after its being diſſoly'd, 7% ſepara 
than it did before, that is, the Dimenſions of the — 
whole Menſtruum, which is impoſſible; becauſe for the Dodrine 
the Parts of the Copper, or any Homogeneous of Evi, 
Matter, poſſeſs'd the Dimenſions of the Menſtruum, eng , 
or another Homogeneous Matter, there would be — — 
i Penetration of Dimenſions, 4. e. two different = * 
Portions of Matter would exiſt together in the ſame rounds theOds- 
Pace, or elſe there would be ſome Parts of the row Boch. 


N Men- 
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Menſtruum which were not ting'd, contrary to 
Experiment; for how colour d Parts ſhould illum. 
nate the Intermediate Tranſparent ones is une xplaind 
by a Similar Matter. | 9 5 
Beſides, the parts of Copper, after Diſſolution, 
continue the {ame Individual Parts, and therefore, 
tho* they are diſpers d, take up no more Space 
than they did when they were joyn'd and cements 
together; thus, if we divide a Cubical Inch of Cop. 
r or Gold into 10 Millions of Parts, and place 
them diſtinct from one another, the Sum or As. 
regate of the real Space they fill, will, 45. 
anding this Diſperſion, be no more, nor greser, 
than a Cubical Inch; from whence it is manifeſt, 
that ſuch an Expanſion, which the Corpuſcular | 
Philoſophy, if it is conſiſtent with it ſelf, mult af. 
firm, will be of little Service to theſe Subtle Ef. 
fluviums, ſince, if a millionth part of any Och. 
rous Body was to be divided into 'em, all of en 
together would only take up a millionth of the Space, 
which that Odorous Body poſleſs'd, and conſe- 
quently would never be ſufficient to account for 
thoſe Senſations, which we perceive from it, in eve- 
ry part of Space, to a determin'd Sphere round it. 
If it ſhall be ſaid, that if we will not allow of 
this way of Explaining our Smells, there is no other 
poſſible way of ſolving them; we only anſwer, that 
we ſhall endeavour to ſhew that there is, when we 
come to give the true Philoſophy of them. 
Efluviums, if 9. 32. Laſtly, it is ſomething ſtrange, that we are 
it were not 4 ſo often told of theſe Effluviums, to excite the Sen- 
—_— ſation of Smell in us, when yet it was never {> much 
_— « Dif as whiſper'd to us, that there were any E fluviums 
fenley, ought from a Sonorous Body, to produce in us the di, 


4 well to ob- (tant Impreſſions of Colours or Sounds; the laſt of 
rain in Sounds, which, whether this Philoſophy has better explain d, 

roceed to conſider in the following Part 
Lilofopby. 
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Concerning the Modern Accounts of Sounds. 
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(.1, At more the Philoſophy of Similar and The more the 
| hom«geneous Matter recedes from it ſelf, Philoſophy of 

and deſerts its own Principles, ſuch isthe — aged 

unhappy Contrivance of it, the nearer it approaches n rinciples, 
to Truth, and gives us juſter Explanations of things, the nearer it 


not only without, but contrary to its own De- abe 704 
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of en; an Example of which we have in Sounds, which fo r 

« ir? made to conſiſt in a tremulous Motion of the j — | 

* Air, communicated to it from the Impreſſions of 0 

We e Sonorous Bodies; ſo that ſmal] Corpuſcles of '' 
Certain Figure, Size and Motion, are acknow- 9 

i WI 42's, in the preſent Caſe, to be of no Service or 

n Advantage, and different Principles are apparently 

n Invented, to give 2 Solution to theſe kind of Phæ- 

1; emenons, namely, various Modes of Velocity and 

of Motion, without conſidering the Magnitude or 


Figure of the Parts which are mov'd; and there- 
fore is a plain Confe(hon of the Incompetency of 
Homogeneous Matter, to furniſh us with a Rea- 
loning that is adequate to the full Latitude and Ex- 
tent of Nature. 


N 2 §. 2. As 
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How far the H. 2. As to the Hypotheſis it ſelf, it ſeems to 
preſent . come ncarer to a ttue Philoſophy, in reſigning th 
theſis of Sounds hole ER c | 8 dne 
ir to be admit. Whole cacy of Sounds upon our Perceptiyg 
ted, and where- Faculties, to ſome ſort of Action or other, inde. 
in it fails. pendent of, and abſtraficd from any little figure 
parts of Matter, which, as we have before endes. 
vour'd to prove, can't produce any other Senſxi. 
ons in us, than thoſe of Extenſion; but then in 
another reſpect, it is defective, that is, in aſſigning 
a wrong kind of Force, as a Cauſe of our Perce. 
tions of Sound. It is a wrong kind of Force, be. 
cauſe it ſuppoſes an Actual Motion is neceſſary to 
Sound, in the Sonorous Body, and then, that there 
muſt be a Vibrating or Reciprocation of that Mo- 


tion, both which ſeem to be contradicted by Reaſon | 


| and Experience. 
Adual Motion F. 3. That ſome Actual Motion or other is t-. 
_ _—_ quir'd in the Sonorous Body, is endeavour'd to be 
> Sound. Prov'd from an Anvil, which, upon the Stroke i 
Rohault Cap, the Hammer, makes the ſmall pieces of Iron or 
26. 5 8,9. Steel, which lie upon its Superficies, to reſul 
and recoil from it; and from the String of a 
Harp, which ſeems to have a manifeſt Motion, ſc 
as to be able to cauſe the Senſation of Sound in 
us; and to theſe Inſtances the others, which art 
made uſe of to evince the ſame thing, may be te. 
duc'd; We readily own, that there mult be a mu- 
tual Impulſe, or Concourſe, betwixt two Bodies 
to create a Perception of Sounds in our Minds 
and therefore Motion will be neceſlary to bring 
them together, but this is not the Queſtion; whit 
is in diſpute, is, Whether, after that Impulſe, we art 
oblig'd to ſuppoſe the Sonorous Body mult be 
endu'd with a Local Motion of its Parts, in order 
to communicate thoſe Impreſſions to the Ather, 
which may be capable of exciting in us the preſent 
Phænomenons, which the Examples alledg'd do 


not prove. 
9.4. For 
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. 4. For if it were evident in theſe Inſtances of Not provid 
the Anvil, and the String of an Harp, it would only the In. 
ſhew, that Sound might be produc'd by the Inter-, 7 __ 
vention of Motion, but would not demonſtrate uu, /ince 
that it could not be produc'd without it: Thus there may be 
if we Evidence that the Fire, or Heat, has a power % Exam- 
of Attraction, it will not from thence follow that 1 
all Attraction is caus'd by Heat; ſince it is too Monon is ap- 
plain to be deny d, that the Load-ſtone, and Mat- parens, 
tet in general, is furniſh'd with that Power, where 
there is not any Heat reſiding; in like manner, if there 
ein be one or more Caſcs athrm'd, in which, to our 
denſes, it is as manifeſt there is no Motion in the Sono. 
rous Body, as it is thought undeniable, that in theſe , 
there is, it will be conſequent that Sound do's not 
eſſentially conſiſt in Local Motion: But we have 
25 juſt a Demonſtration, from our Senſes, that if 
we ſtrike upon a Stone, Lead or Clay, and a hun- 
dred other Bodies, there is no Motion enſues, tho? 
we Jay any ſmall Grains of Sand or Steel upon them, 

s we have that there do's in ſtriking upon an An- 

vil, or the Wire of a Virginal; and therefore we 

may reaſonably infer, that there is ſome other Prin- 

ciple, which is the Cauſe of Sound, that 1s not 

Motion, and yet in which the Nature of Motion 

may be included. j 
\. 5. Beſides, if Local Motion is the Cauſe of V Lecal —_- 1 

Hund, there cannot be any Reaſon given, what- G ef Sound 1 

ever Evaſions are made, Why the, moving of the the Moving of j 


Hand, in Æther, ſhould not create the ſame Senſa- the Hand in - 
tion in us; if it is ſaid, there is no Vibration in er ought to 
ſuch a Motion, that we ſhall afterwards conſider; —— 
If, that the Motion is not ſtrong and active enough, . 1 

tus Philoſophy do's not introduce any different 
Forces, but ſuppoſes the ſame variouſly modiſy'd, 
either by the different Determinations and Figure 
ot the Motion, or by the Vibration or Non- vibra- 
tion of it; unleſs we acknowledge it enlarges its 
"rinciples, as the Phænomenons want a Solution, 


1 , and 
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and that it adopts new Forces into its Hyportheſi, 

according as it finds occaſion for them. 
An Attual Ae. F. 6. Laſtly, if Sound was deriv'd from 

vion m the So- +) 

worows Body, Actual Motion of the Sonorous Body, there is the 

net poſſible, up. fame Reaſon why there ſhould be an Actual Mo- 

on the Suppoſe tion of the Medium, which communicates it, 

bio of a He which would be impoſſible in a Plenum, 2 Ps. 

— del. vorite Doctrine of this Philoſophy ; for Inſtance, 

it be ſufficient to in the Motion of the Parts of an Anvil, they ar 

erplam the continu'd, and adhere to each other, in that Mo. 

Phenon-enon: tion, or not; if they are continu'd to each other, 

_—_ 2 as the Parts, (which make up the Superficies on 

Suppoſition of Which the Percuſſion is) reſult, and rite into the 

vacuum, not Ather, the reſt will neceflarily follow, and con. 

probable. ſequently the whole Anvil will change its place at 

every Stroke, and to the ſame height as the Grains 

of Sand or Steel, which ly upon it, are repelld, 

unleſs a greater Actual Motion or Velocity, can 

communicated from a leſs; but this neither in one 

reſpect nor the other do we experience; 1! they 

are not continu'd, the Superficies (on which the 

Percuſſion is) muſt fly off from that which is im. 

mediately below it, which likewiſe is contrary to 

Mun of Fact; and ſince either of theſe Caſes 1s 

:ſurd,- it will be impoſſible that any room (hould 

be made for an Actual Motion of the Ether, 

' Which is neceſſary to an Actual Motion in a Ple- 

Rebault f. num. And if there could be room for ſuch a Mo- 

rs. a. 1. tion, a Plenum would determine the Æther a quite 

different way, from our Organs of Senfation, 

whilſt it took a Circular Dire&ion, namely, by 

ſucceeding into the Space which was left vacant 

by the Actual Motion of the parts of the Anvil: 

; | what has been laſt ſaid, is applicable alſo to the Vibta- 

| ting Motion of any other Body, Laſtly, if a Vacuum 

is ſuppos'd, there is no reaſon to believe the parts 

of the Anvil move, becauſe they are Elaſtick, 

unleſs Elaſticity conſiſts in an Adual Motion, + 

ther than a Repreſſure, which is only a Colts, 

or Effort towards one, q. 7- The 
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| 9.7. The next thing we ſhall examine in this vibration being 
Doctrine, is, the Vibration it aſſerts, as that which only a Repeti- 
is the peculiar Cauſe of Sounds, againſt which tion of the ſame 


there lies this Invincible Argument, and is indeed — — 


ver ſo often upon our Senſes, we do not find 
any Change or Alteration in our Perceptions from 
them; ſo on the contrary, if any Motion 1s too 
languid and unactive to affect us, it will not be 
nis d into a greater Energy, by a Perſeverance in 
it, as in the continual Pulſes. of our own Arteries, 
weare not ſenſible of any Sound from thence, tho? 
they beat every Minute we exiſt. 

(8. Indeed this Dodrine ſeems to be rather This Hypotheſis 
form'd for an Explication of certain kinds of Sound, is fiter to ex- 
which are attended with a Ringing, and which wx nn 
dwell upon our Organs of Senſe for ſome Time, ade md 
35 thoſe of a Bell, or a Violin, than for a general ban Sound in 
Account of Sound, of which there are other Spe- general. 
cies widely remote from the former, and do not 
ſeem capable of being reduc'd to the fame Prin- 
ciple of Vibration; for tho? it is Natural enot 
to imagin, that a trembling in the Note of any 
donorous Body do's proceed from a quick Vibra- 
ton of its Parts, yet where there is only a flat and 
dead Sound, without ſuch a Tremor, it is ſcarcel 
to be ſuppos'd that that ſhould ; or, that the ſtri- 
king upon Clay, ſhould cauſe the fame Vibrating 
Effect, as ſtriking upon an Harp, or an Anvtl. 
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IF Vibration is 
not the Cauſe 
but the Sign of 


& Motion, ca 
pable t produce 
Sound it is both 
a Falſe and a 
Prepoſterons So- 


lation. 


Concerning Sound, Part ll. 
'$. 9. Farther, if it ſhould be ſaid, that a Tee. 
mulous or Vibrating Motion is the Cauſe of Sound, 
not from the Repetition of the ſame Force upon the 
Mind, but becauſe where there is a Reciprocation 
of Motion, it is an Indication or Sign that ſuch x 
Motion is ſtronger, and more forcible than ori. 
nary, and therefore may be ſufficient to excite in u 
the Perceptions of Sound, which other Motions 
could not do: If this way 1s taken to defend the 
Solutions of the Modern Philoſophy (which yet | 
am apt to belive the Aſſertors of it never inten. 
ded) there will be this notwithſtanding to oppoſe 
againſt it, that there are Vibrations, as in Pep» 
dulums, and the Vibrating Strings of Watches, 
where no Sounds are conſequent upon them, ard 
Sounds where there is no ſenſible or even im. 
ginable Vibration, as in Bodies which are call'd 
Viſcous, which are ſo far from having a reſilient 
Force to any Percuſſion, that they cling faſt many 
times, and adhere cloſe to it: However, ſhould 
we acknowledge all that can be defir'd, namely, 
that every Body which produces Sound in us, has 
ſome Degree of Vibration, and that ſuch a Vibri- 
tion is not the Cauſe of Sound, but a Sign that 
there is a Force in the Body, ſufficient to raiſe that 
Senſation in our Minds, it would yet be an unres 
ſonable and prepoſterous way in Philoſophy to 2. 
ſign the Effect, as Vibration in this Caſe would 
be, inſtead of the Cauſe, to give a Solution of an- 


other Effect, as Sound, which proceeded from the 


ſime Cauſe; and we might as juſtly take Sound to 
explain Vibration, as this, to explain the other, 
But more than this, if the Original Cauſe of 
Vibration and Sound, is a Difference in the real 
Force and Action of Sonorous Bodies, from that 
which is in Bodies that are not Sonorous, what is 
there allede'd, in the preſent Philoſophy, to ge 
us the leaſt Account, how one Body is diſtin- 
Suit d from another, in its Innate Fore 7 
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Adivity? Eſpecially when, as we have before 

prov'd, it muſt aſſert, if it is conſiſtent with it ſelf, 

one Uniform Motion and Velocity, diſpers'd thro” 

ll Matter, at its being firſt actuated by the Al- 

mighty Agent. : 
io. It would be unneceſſary aſter this to con- The inconſilen< 

fute the ſeveral Experiments, which are brought ey of this Phi 

to confirm the preſent Hypothetis, tho* we cannot APY 5 

ſorbear mentioning ſome of them; the firſt is, tha: Ruperd- | 

Bells, the Anvil, the String of an Harp, Wood, ente. 

and all Bodies in general, which have a reſilient , 

Force, are capable of producing Sound in us, to _ = — 

which this Philoſophy immediately ſubjoins, there- 24. Par. 1. 

fore thoſe Bodies, which want that reſilient Force, 

cauſe a very weak one, as Lead and Dirt; which 

cannot but appear to be a ſtrange and ſurprizing way 

of Argning, that becauſe a reſilient Force is produ- 

Give of Sounds, a Non-reſilient one is ſo too. 

1. Another Experiment is, that of the Ex- 2, Expliſn 
ploſion of Gunpowder, and Pulvis Fulminans, to of Gunpowder, 
make which Square with this Reaſoning, a Vibra- #ith the Sound 
tion of the Air is contriv'd, upon the Suppoſition 0% 
of a Plenum, ſo —— and Chimerical, that bs 
Nothing can be more ſo ; firſt an imaginary Plenum Rohault Cap, 
1s ſuppos'd, then, that by the Action of the Gun- 26. F. 30, 
powder a ſubtle Matter is expreſs'd from the 
Groffer, which unites with the Flame; afterwards, 
that the thicker Parts of the Air, being condengd 
from the Action of the Flame, by their own 
Weight or Pondus, return to the place from which 
they were repuls'd, and being there again condens d, 
by the Violence of their return, recoil back to 
that to which they were originally forc'd : When 
in the mean time both the Plenum wants to be 
pov d, and in particular, this remarkable Conden- 
lation and Expanſion, ſince, upon drawing the 
du ker of a Syringe, or upon any other Motion. 

a Plenum, from which no Sound reſults, there 
l5 the ſame reaſon to affirm both in ſome 8 
An 


Concerning Sound, Partll 
And laſtly, how there ſhould be any Motion x al 
in a Plenum, where Matter is imagin'd to be 5 
milar an] altke, is inconceivable. 
The Analogy Hg. 12. But tat which this Philofophy ſeems» 
bee the Vi be more ſingularly pleas'd with, is the exacting the 
- % %% Vibrations of a Sonorous Body to the Laus of 
noroas Brdy, : x5 | 
and 4 lend. 3 Pendulous; in which this inſuperable gig, 
Ines, conſuer d. culty — one? » the Vibrations of the ſame 
Wire, the firſt will have a greater Velocity than 
Ty — = thoſe which ſucceed, and — wa I 
Par. 1, duce different Sounds; fince this Philoſophy * — | 
that acute Sou ds conliſt in a quicker, and Graye 
in a ſlower Motion, but this is contrary to what I 
we Experience; the only anſwer to which, andto Ill * 
Ove the Motion or Velocity equable and 1like, ü 
Js, that the ſlowneſs of the Motion, in the lf 
Oſcillations, makes the Vibrating Wire deſcribe x 5 
ſhort: r Space in the fame time, which a quicker Mo- ; 
tion in the firſt will doin a longer, from whence it Wl © 
is apparent, that to aſſert an equable Motion, or ? 
Velocity in the Vibrations of the Wire, it 5 WI * 
thought neceſſary to introduce and acknowledge: 0 
uicker, and a ſlower, that is, a different. | 
4H | Beſides which, to what purpoſe is it, that this Wil 
4 Philoſophy would ſhew different Motions are il © 
1 perform'd in the ſame time, to produce in us the i © 
4 flame Perceptions of Sound? when it is not the ! 
1 equality of Time, but the Identity of Motion of l 
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Velocity, which muſt create in us the {ime in,] Will © 

riable Perceptions, according to its preſent Con f 

feſſions. I 

The Laws of . 13. Notwithſtanding this, it goes on to er» Wl © 
Pendulum: ex- plain to us the Laws of the Pendulum, one of. 
_ Cap which is, that thoſe Pendulums which are of 25 
26. &. 43. equal Length, every thing elſe being ſuppos'd equal, 
Far. 1. perform their Oſcillations in the ſame time, and ; 


that thoſe which are of an unequal Length, in F 
different Times; ſo, that the Numbers of thei! 


Oſcillations will in the ſame time be in 2 Rec 
| proci 
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rocal Proportion of the Square-Roots of their 
Lengths, and by Conſequence, it the Lengths are 
4 and 16, the Numoers of Oſcillation, in the 
me time, will be as 4 and 2, that is, the thorter 
pendulum will deſcribe 4 Oſcillations, whilſt the 
longer deſcribes only 2; and in general, the ſhorter 
Pendulums will deſcribe a greater Number of Oſcil- 
ations in the ſame time) than the longer; or the 
forter Pendulums will deſcribe their Oſcillations 
in a ſhorter Time, and on the other hand, the lon» 
er Pendulums in a longer, ſo that on the other 
Lind, as the Numbers of Oſcillations before were 
in a reciprocal, the Times, in the preſent Cafe, will 
de in a direct Proportion of the Square-Roots of 
their Lengths. 

(. 14. From whence it would follow, altho' the contradide! 
ding of an Harp, ora Virginal has the ſame Ten» Experiments 
fon; Firſt, chat if it is of different Lengths, it“ Sounds, ſo 
nut produce different Sounds, ſince, upon an — 
percuſſion, it is neceſſarily ſuppos'd to act from lam Sounds, 
one and the ſame Center of Suſpenſion, and two | 
tfferent Centers of Oſcillation; and ſecond, that 
if it isof the fame Length, and ſtruck in different 
Parts, where the Tenſion is the ſame, it ſhould 
cauſe a Difference in Notes, for the ſame Reaſon, 
bath which are contrary to Experience. Tis true 
it the Center of Suſpenſion is alter'd, that is, i 
the Terms of the ſame String, or different ones, are 
my'd nearer or farther from each other, the Ten- 
ſon is like wiſe alter'd, and therefore a Difference 
in Sounds will reſult ſrom thence, but that is not 
conſider'd in this Philoſophy. | 
. 13. And yet, notwithſtanding theſe Difficul- 73, 1;F:ree 
ties ſeem to ly againſt it, all the Confirmation of this Modulation: 
Doctrine is refolv'd into two Inſtances only of of the Voice 
us Solutions. The firſt of which is, that from hence 3 
ue may account for the various Modulations of — — s 
the Voice; for the Epiglottis being rais'dby the Air, kind of Pen- 
vbich is expell'd out of the Lungs in pony dulum. 

| | anc 
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Rohault Cap. and then falling back upon the Aſpera Arteria, its 
26. $. 44 Motion upon the Root, on which it Vibrates, is 
Par. 1. imagin'd to bear ſome reſemblance to the Swings 
of a Pendulum; and therefore, ſince in Children 
the Epiglottis is ſhorter than in adult Perſons, ſuit- 
able to the Nature of the Pendulum, it muſt ne. 
ceſſarily move quicker in the one Caſe, and ſlower 
in the other, which is the Reaſon, why the Voice 
of a Child is acuter and ſhriller than a Mans; {© Wl © 
likewiſe ſometimes a part of the ſame Epiglottis 
* be only rais'd, which will conſequently form 
2 ſhorter kind of Pendulum, and ſometimes the 
whole, according to the different Quantities of the 
Air, which is expell'd from the Lungs; irom 
whence will follow, if this Reaſoning be true, 
a variety of Notes, which will have a ſharp, or: 
graver Sound in proportion, as a ſmaller, or a lr. 
ger Length of the Epiglottis is made to Vibrate, 
$. 16. How ingeniouſly ſoever this Solution may 
#1 from thence appear to be contriv'd, there will not be yet found 
ia, any ſolid Truth in it, both upon the account of 
|; —_ has been before ſaid concerning Pendulum, 
and Vibration in general, and their unaptneſs to 
| furniſh us with a due Explication of Sounds, 4 
4 well, as becauſe it do's not abſolutely agree with 
that Doctrine. 

For the Epiglottis being nearly in a parallel fituz- 
tion to the Horizon, will rather reſemble a Vets, 
whoſe Center of Gravity is in the Root, or that 

ortion of the Epiglottis, on which it turns, than: 
endulum, but the Properties of a Vectis are of ano- 

ther Nature from thoſe which are laid down in this 
Explanation; for the ſame Force, at different Di- 
ſtances from the Center of Gravity, receives Mo. 
ments, which are greater in a direct Proportion of F 
its removal from it, and therefore, if we ſuppoſe 
this Vectis to be ſo balanc'd upon its Centre 0 
Gravity, by a certain Antagoniſt Action in the 


Muſcles, as to be in an Æquilibrium, which a 
| ſa 
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may a5 reaſonably preſume, as that it ſwings upon 
Center of Suſpenſion with all the Liberty of a 
Pendulum, it will follow, that the Air, which is 
forc'd out of the Lungs, if it ſtrikes upon a lon- 
ger Epiglottis, or a larger portion of the ſame Epi- 
glottis, will produce an acute Sound, inſtead of the 
Grave, which is aſſign'd it, and that conſequently 
Men would have ſhriller Voices than Children, 
contrary to the Phænomenon; for, ſince Acuteneſs 
of Sound is ſaid to conſiſt in the quickneſs of Ve- 
city, it is evident, that in an Æquilibrium a lon- 
ger Vectis will deſcribe a larger Arch, in the ſame 
time that a ſhorter Vectis do's a ſmaller, and there- 
fore the Velocity, in the former Caſe, will be grea- 
ter than in the latter. 
Not to mention the Arbitrary way that is here 
wd, of raiſing ſometimes the whole Epiglottis, 
and ſometimes a part of it only, to make ſo many 
different Centers of Suſpenſion for theſe imaginary 
Pendulums, whereas from the Cartilaginous and 
dtubborn contexture of the Epiglottis, it ſeems 
plain that there is no ſuch Compliance in it, or 
can be expected from it. 
\. 17. The ſecond Inſtance is that of the Sym- The Inflance 
rathy, which is obſerv'd betwixt two Uniſons of of Uniſons in 
lifferent Harps, upon the moving of one of which * eren 


the other apparently trembles and emits a Sound, Fateh, et 


tho it be plac'd at ſome ſmall Diſtance from it, 
which is thought to conſiſt in the Similar Motion Rohault Cap: | 
cr Vibrations, which are by the Mediation of the *. Y 45. 
Air communicated from the one to the other; but 
ſuch a Solution ſeems to be deficient on ſeveral 
Accounts, 
Firſt, Becauſe it lays down for a Principle, that 
viere Bodies have a capacity of Vibrating alike, 
it one actually do's vibrate, it muſt of conſequence 
produce a fimilar Vibration in the other, which 
15 not univerſally true, ſince if we take Pendulums 
of the fame Length, which have that capacity, Le 
_— effect 


205 


* 3 
— — 
—— — IEY 


—— — 


3 2 * 


: es WE tt * * * J 
— — ³ 6ͤ1-:1 1. ĩð PRIIS eor.n9,. 


— Rs > 


— — 


—— er, 
_ 
nts, ws * 
PP 


Conc erning Sound, Part Il 


effect do's not foll»w, (upon the Suppoſition, tha 
one is put into Motion,) of the others moving too, 
Second, Becauſe, if it were true. that Capacity of: 
ſimil-r Vibration in the Uniſon, which is not mov 
is not explain'd, upon which yet the actua Vibration 
of ir muſt be confeſs'd to depend. Third, Becauſe, 
i an actual Vibration is capable of influencing ang. 
ther, which has an equal Propenſity to vibrate with 
it ſelf, 4 fortiori, it muſt be ſufficient to produce 
an actual Vibration in that Body, which has ori. 
ginally a greater Propenſity to viorate than it ſelf 
that is, which is already prepar d to receive the 
leaft Impreſſion from any External Action upon it; 
thus, for Inſtance, if we ſuppoſe, with this Philo- 
ſophy, that a grave Sound, Abſtracting from every 
thing elſe, proceeds from a flower Velocity, and 
an acute one from a quicker, it will be neceſſy 
for us to affirm, that a quicker Velocity can pr. 
duce a flower, if it can produce an equal; and 
conſequently, that the String of an Harp, which 
has an Acute Sound, muſt act upon another, which 
has a Grave, with a greater Force, and make it vi- 
brate more ſtrongly than any other String, which 
has the ſame Sound with it ſelf, which yet is con- 
tradicted by Experience. 
If Vibrations $ 18. If therefore the Doctrine of Vibration, 
eannot explain and of Pendulums, is not ſufficient to give us: jul 
Sounds, it can- account of the Reaſon of Sounds, any Propagation 
not likewiſe of em, which is deriv'd from thence, muſt be like- 
— 2 wiſe incompetent, and without a true Foundation 
in Nature or Philoſophy. 
The propaga-. 6. 19. Tis ſaid indeed, in general, that the Parts 
gion of Sounds, of 2 tremulous Body, by their impulſe, will urge 
by « Vibration, and propell the Parts of the Medium, which he 
continu'd thro | denſe 
the Medium, next it, and by that means compreſs and con 
js precarious them, and by their return, or receding in the fame 
and groundleſ:. tremulous or vibrating Motion, that they permit 
the parts of the Medium proportionably to retire 


and expand themſelyes, where the Medium 1s — 
an d themſelves, Wh 
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lick, and conſequently, that the ſame Law of a, , , Cap!” 
Reciprocation of Motion obtains, in the next ad- 26. f. 25. Fl 
pining arts of the Medium, in reſpect of the for. Dr clas 
ner, a5 the former did in reſpect ot the tremulous — 5 
Body, and ſo in infinitum. — 077g 
As for propagating Sounds this way, it is not Prop. 43. 
ny thing to the purpoſe, unleſs they are prov'd to : 
conſiſt in Vibration, the contrary of which we 

have endeavour d to evince; and unleſs it be affirm'd, 

tht Bodies, which have a different Force of Ela- 

ſticity, oblerve the ſame Method of Communica- 

ting their Impreſſions to thoſe which are next them; 

which will be, to ſay no more, at leaſt very hard 

to demonſtrate ; for it is no ways reaſonable to ſup- 

poſe or imagine the Elaſticity of a Bell, or the 

String of a Harp, obſerves the ſame Law in Com- 

municating its Vibrations to the AEther, as the 

Ether its Vibrations to Ather; ſince, if it do's, the 

Elaſticity of a Bell may make the ſame Impreſſi- 

ons upon the String of a Harp, as upon Æther; 

for it is the ſame in the Actions of Bodies, whe- 

ther a different Action is propagated, as that of a 

Bell, or the String of a Harp, thro' the parts of the 

ame Body, as that of Ather, and yet in parts of 

Ether preſerve the fame Action, which was firſt 

impreſs d from a different, or whether two diffe- 

rent Actions, as thoſe of a Bell, or the String of 2 

Harp communicate their Actions to one another. 

0. 20. However, ſince this Philoſophy is ſtill 25: Preſſure 
defended by thoſe, who have with a great deal of it not promored 
Geometry and Pains refin'd upon the Corpuſcularz® 75 
ve (ball conſider it, as it hath been propos'd to us, i right Lines, 
to the beſt Advantage, and Trace the ſeveral ſteps wnle/s where 
of it, in that new Method which has been -con Þthe Particles 


2 iy d for it, to make it appear with the ſomblance The Fluid 


of Demonſtration. 9 
be feſt Propoſition therefore which it alledges, 

5 In order to explain the Propagation of Sounds, is, 

5 that Preſſure 18 not promote or carry d on thro' 


k a Fluid 
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Sr I. Newt... a Fluid in right Lines, unleſs where the Partide, 
Princip. Prop. of the Fluid lye in directum. Thus, in Fig, if 
41- Lib. 2. if the parts of. a Fluid lye in a direct Poſition, a 

4, b, c, d, e, &c. the preſſare will be continu'd xc. 
cording to that Situation, but if at g, it ſtrike 
obliquely upon the parts h and i, it wil be diffud 
into the parts 5, K, m, o, on the one hand, and 
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3, l. u, o on the other, till it meets with other ob- 
g lique parts, as at o, and then it will paſs to p and 7 
a at ſuppoſing it impinges upon others, the Di- 

| * ction of it will be then from q to r and 2, fra! 
i s tor and , from « to x and „and from j to. 

j' and à in infinitum, and ſo the ſeveral other Branche 

| | will likewiſe perform their peculiar Provinces df 
8 | diſperſing the preſſure of thoſe Points, which theſe 
if | | are imagin'd not t reach. O.E.D. 8 
} if Yhe foregoing §. 21. But againſt this Demonſtration, as it i 
| — term'd, there are theſe Difficulties to be objectel, 
| | refured. Firſt, That it preſumes the Corpuſcular Philoſs 
1 Arg. 1. phy to be true, and that the Medium conſiſts of 
| Brom its de certain 


—— , , ᷑ . ᷑¾—»ꝙNd̃]³ Vw... oo ↄ , oo roy Wy 


— 4 


— e oy ooo 


ar , — ACA © 


— 


rr 


Chap: I. and its Propagation. 209 
certain determin d and figur d Parts, for if there n 
ws no Diſtinction of Parts, there would be no the Corpuſcu- 
Diſtinction of a Strait or an oblique Situation; in lar Sem. 
eſpe of one another, excepting in our [magind= 
tions, ſince they would be all refolv'd into one 
undiſtinguiſh'd Continuity, which would be Si- 
milar and Homogeneous thro* the whole; for if 
there is no real Diſtinction in the parts of a Fluid, 
ind an Arbitrary Diviſion of the Mind is allow'd, 
we may divide them ſo as the ſame parts ſhall be in 
an oblique Poſition, in one reſpect, and in a direct, 
in another, unleſs they are ſuppos'd to be reduc'd 
19 indivifibles, and then it is evident, there is no 
ſuch thing as direct or oblique in the indiviſibles 
themſelves, ſince they will not have ſo much as 
Parts, Figure, or Determination. | 
Second, It is to be obſery'd, that there would not Arg. 2. 
from hence enſue a Propagation of Preſſure, but a E i in- 
confus'd Interruption of it ; for if we ſuppoſe 100, r 45 | 
or 100, or a Million of Lines, drawn from ſo moring Proſ- 
many points of the Sonorous Body, parallel to ſure. 
4 b, c, d, e, & c. all acting at once, and in the ſame 
Dwarications with thoſe befere expreſs'd, their 
Preſſures would ſo far interfere with each other, 
that, in a Multitude of Inſtances; they would de- 
monſtrably oppoſe 
their mutual Acti- 
ons, which would 
effectually hinder 
m uniform Pro- 
preſs of the ſeveral 
Preſſures thro* the 
given Fluid; thus 
wherever the Preſ- 
ſuresaaaada, bbbbbb, 
Kc, repreſented by 
ig. 2. which, in its | 
conſuſedneſs, is a juſt reſemblance of this kind of 
eaſoning, wherever they ctoſs'd each other, they 
would 
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Arg. 3. 
Prom its not 
correſpond ing 
ments com- 


Arg · 4. 


ſiſteney with 


made uſe 
in the ſecond 
Pro poſũt ien. 


with Experi- 


Fluids, by projecting 


From its incon- 4 


the Reaſoning Re- preſſure or 
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would deſtroy, in ſome Meaſure, according to thei 
ſeveral Directions, thoſe very Preſſures, which wer 
defign'd to propagate and diſperſe the Action; in, 
ſomuch, that if their ſeveral Mzanders were end. 
ly trac d, there would ſenſibly be as many ad 
Oppoſitions to the progreſs of the Preſſure thre 
the Fluid, as there would be efforts to promote it; 
but in any place where the Preſſure is ſtop', xj 
the Particles that ſucceed, will be entirely Lore 
of its Influence, which little agrees with the Uni. 
ſormity of the Propagation of it, at leaſt, where. 
ever the Preſſures are communicated in the fam: 
time, and meet each other; which would 20% ob- 


tain in general, if they are ſuppos'd to be imparted 


in an inſtant thro' the whole Medium. 
Third, This Explanation no ways agrees with 
the Circular Expanſion of a Fluid, for which it 
endeavours to account, unleſs the irregular Figures, 
before delineated, can by any Art or Skill be r. 
duc'd to Fig. 3. or 4. where the Preſſure is props- 
gated in Concentrical Circles, as is manifeſtly d. 
perienc'd in ſtagnating 


any thing into them ; 
whereas, according to 
the enormous Laws of / 
propagating Preſſure in ' 
Fig. 1. and 2, it would 
not be Circular but an- 
fractuous and broken, 
and £0 into ſeveral con- bh 
fus'd Lines, inſtead of 3 
even and uniform Circles. | 
Fourth, Nor do's it correſpond with what 1 
frerwards pretended in Fig. 4. that 45 prefirs 
upon fg, and fg preſſing upon h, which produces! 
Keane equal to the Action, )cau's 
a lateral Preſſure in fg, towards N and K. Cee 
Fig. 1. ö preſſes upon c, and 6 upon 4, as lic 


h wp 
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hupon 4, and K on m, and yet both c and þ are not 
ſuppos'd to be retarded in their Progreſſive or Re- 
lineal Motion, fo as to be determin'd betwixt 
4and þ on the one hand, or betwixt h and on 
the other, to a lateral Preſſure, and the Reaſon or 
rather Artifice is plain, becauſe, in the former In- 
ſtance, a direct Preſſure could not be other ways 
ſo well aflerted, and in the latter upon the account 
of the Obſtacle LM a lateral could not. 

Laſtly, It is ſurprizing, that the Propagation of Arg. . 
Sound ſhou'd be it ſelf explicated by Preſſure, From irs Di/- 
when Sound is ſuppos'd to conſiſt in an actual Vi- agreement with 
bnting Motion ; ſince a flat Preſſure is extremely!“ Principles | 
different from a Force, which acts by reſults. * 2 

(. 22. The ſecond Propoſition in this Doctrine, The — 
which is call'd a Corollary to the former, is, that tion of Preſſure 
ſuppoſing there is any Obſtacle as L to inter- thro' a Medi- 
cept the Propagation of the Preſſure, explain'd in where an 
le- the foregoing Section, if there is yet any Com- ny en 
= munication, as thro' the paſſage BC, the Medium pr yy 4 per- 

l orm' d. 
- Iſ. Newt. 
Prop. 41. Lib. 
2. Carol. 


which lies behind ſuch an Obſtacle will equally 
 bropagate the Preſſure to all parts; how this can 
O 2 PE 


| inconſiſtency 
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be deduc'd from what went before, will not be 
eaſily conceiv'd, and therefore a new Demonſin. 
tion is invented for it, viz. that the Cone Ad: 
preſſes upon the fruſtum of the Cone def 97 and 
that upon fg hi, but ſince Action and Re-aQion 
is the ſame, fg hs will repreſs as much as def 
preſſes upon it, and conſequently betwixt the pri- 
ſure of the Cone Ade, and the Re-preſſure of 
fghi, the fruſtum of the Cone 4e fg, not finding 
the like Reſiſtance on the parts M and &, muſtre. 
cede by a lateral Preſſure, 

Arg. 1. $. 23. To which it is anſwer'd, Firſt, that ſince 
The preceding the fruſtum of the Cone de fg, by this wy of 
Account refu- Reaſoning, is ſuppos'd to be laterally preſs to 
ved fromit: M and K, by the ſame way of Reaſoning FRLS, 
with the Reg. Or any other fruſtum, on this fide the Obſtacle, 
{oning made ſhould receive the like Determination, which 


-wſe of in would not in the leaſt agree with the Hypotheſs 


Prop. 1. explain'd in Fig. 1. where it is taken for granted, 
that every Preſſure is in a direct Line, if the pats 
of the Fluid are ſo, which in the preſent Caſe lits 

in ſeveral Radius's drawn from the point A. 
Arg. 2. It ſeems, ſecondly, very unreaſonable to alloy 
From the Im-. this kind of Action and Re. action, which is here 
abi , propos d, (tho poſſibly in Mechanicks, which ve 


7 6 a N s 
—— all afterwards examine, it may in a different Senſe 


at all,upon the be abundantly confirm'd,) becauſe, if this Law ws 
Prizciple of true in the Circumſtances we are conſidering, 2c 


_—_— cording to the preſent Method of Demonſtraticr, 
108. 


there would be no direct Preſſure at all, but 31: 
teral only; for if de fg, is as much repreſs'd by 
hfgi, as it is preſs'd forwards by the Cone 44 
it is impoſſible it ſhould proceed, ſince it would. 
by ſuch an equal Compreſſion, be oblig'd to ſpend 
its whole Force to the Sides N and K; and ſeeing 
fhig, by this ſuppos'd Re. action preſſes back uf. 
on dfge, hy Qi will not be ſenſible of any Preſs 
ſure, unleſs fhig can actually preſs forwards 1 


the ſame time that it aCually preſſes backwars 
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aud if we any this Preſſure to irs Original in 4, 
we ſhall find that there cannot be ſo much as a La- 
teral, that is, there will be no Propagation of Preſ- 
ſure to any part, but it will languiſh and fink in 
the firſt advance, which it makes from the impell- 
ing Body; for the Re- action in A. being equal to 
the Action, there is as great a Power to hinder its 
Progreſs, as there is to enſoree it, which, what it 
can produce be ſides an actual Stop to the primary 
Impulſe, we cannot readily comprehend. | 

For it is not ſufficient here to ſay, that fg hi Arg. 3. 
may repreſs to de fg, by the Law of Attion and From rhe Tre. 
Re. action, and yet by Impulſe preſs forwards to p. = 4 
biP N. fince the Impulſe is the Action, and Re- 5,ppoſrrion 
ation or Reſiſtance being equal to that Impulle, of an equal 
thoſe Forces muſt be in equal Balance with each Re-a#0n, being 
other; and if Reſiſtance or Re-a*tion does not hin 2 
der the Propagation of Impulſe, then Action is ſupe- 72 prov/d from 
rior to Re- action, which contradicts the receiv'd the mutual 
Maxim of their being equal; on the other hand, Concourſe and | 
if any Inſtances are produc'd where there is an _— wr 
Action two contrary Ways, as is ſuppos'd in the Hir or Ela- 
Concourſe of certain, either hard and reſiſting, fick. 
or Elaſtick Bodies; in the firſt Caſe of hard Bodies, „ —_ 
if their Forces are equal, a perfect Quieſcence would p,cpe..,n. 
enſue, anſwerable to what we affirm would be the one Prop. 1, 
reſult of a Preſſure and Repreſſure here, or elſe, if 
the impelling Body is ſuperior to the Reſiſſance 
of the Body impell'd, all the Conſequence from 
thence will be, that a quieſcent Force, which pro- 
ceeds from Preſſure and Re-preſſure, is determin'd 
one way, by a Superiority of Action in the Im- 
pellent, not that the Body impell'd, when it is in 
Motion, actually preſſes two contrary ways; for the 
Preſſure of the Impellent compenſates the Re. preſ- 
ſure of the impell d, ſo that after its Determination 
one way, there is no Re- preſſure at all; and thus 
Ade after impulſe, does not preſs upon def 95 
bnce it is compenſated oy its Re-preſſure, bur 

an 
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18 an actual Preſſure, after yr * is ſuppos'd in the 
preſent Demonſtration; that is, altbo', after the 
firſt Impulſe, all the parts de fg, fghi, &c. will 
be Quieſcent, yet they are preſum'd to be Active, 
and to exert a poſitive Preſſure thro' the whole 
Fluid, which it is evident they do not. 

As to the 24 Caſe of Elaſtick Bodies, they, after 
Impulſe, are likewiſe determin'd one way or anc. 
ther, and do not act two different ways at the 
ſame time, there being ſo much loſt to the Force 
of one Body, which is acquir'd to another, ſuit. 
able to the Laws and Proportions of their Acting, 
which we ſhal] er tg conſider, 

We ſhall farther add, that ſuch Reaſonings not- 
withſtanding they have been objected to me, are 
beſide the Queſtion, ſince here the Properties of 
Preſſure in the Abſtra&t are only confdert, but 
in the Inſtances alledg'd, Hard and Elaſtick Bodies 
are introduc'd, which can ſignify nothing to the 
preſent Inquiry; unleſs the Doctrine of the Props- 
gation of Sounds, thro' a Fluid Medium, is the fame 
as that of Mechanicks, and the mutual Concourſe 
or Moments of Bodies, which are not Fluid ; that 
is, unleſs the Corpuſcular Philoſophy is true, and 

all Matter, whether Fluid or not, is the ſame. 
Wi arg. 4. Moreover Action and Re- action are not appli” 
From anequal Cable to the Propagation of Preſſure or Motion, 
41. Adtion and R. | | 


action, not 

cauſing Propa- 1 TE. 
gation of Mo- Fig Y I 
tion in any 
reſpect. 


az MS, ©Q@> _— —— 1 3 = 


upon this plain Account; becauſe that Law cob: 
cerns only the equal Poiſe and Balance of my 
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but 2 Law affirm'd to prove an Æquilibrium of 
Action, can never extend to a Propagation of 
Action, where the Propagation of K ma nece ſſa- 
rily infer a Superiority of an Action to the Re- 
ſeſlance or Re- action it meets with. | 

To explain this farther, Let A and B be two 
Bodies, which mutually attract each other with 
m equal Force, or which is the fame, let the 
Action in A, from E to A, be equal to the Action 
of B, from E to B, this will be the fame as Action 
being equal to Re- action; as therefore A acted 
from F'to 4, and B from E to B, in Fig. 5- ſo 
lt EA be now ſuppos d to draw A towards B 
nd EB, B towards A, and there will be exactly 
the ſame Force of Action equal to Re- action, in 
Fig. 6. which will only change their Denomina- 
tions into the Preſſure and Re-preſſure, which we 
it preſent conſider, that is, A will preſs againſt B, 
and on the contrary B againſt A, with the equal 
” Forces of EA and EB; ſuppoſing therefore two 
10 adjoining Bodies as C and D; if, becauſe Action is 
le equal to Re. action, A prefles upon D, or B upon 
x „with the fame Force, as A and B preſs upon 
esch other, it will follow, that two Bodies which 

re drawn together, and made to act upon each 

li- WW other, ſhall not act upon each other any more 
ben two Bodies, which are not drawn toge- 
ther as C and D, and are not made to act upon 
each other; how therefore ſuch a Law, which 
only concerns the equal Forces of Bodies, as 4 
nd B oppoſing each other, can be apply'd to the 
Communicating a Preſſure to D or C, which they 
re not oppos'd to, will not be readily demonſtrated. Fig- 4 
| 277 Nee all that has becn de- 3 2 
d, if d e fg preſs'd upon fg h i, on the one hand, qe 7, 
and þ 1 O repreſs'd on che Aber by which meds ty 
Is hi was oblig'd to recede towards N and X, there fruſtums of ' 
on Wl vill be the fame Demonſtration concerning de f g, , Cone would 
her, / N, and the reſt of the Diviſions mark'd out” of 7 er 
byl O4 FED in! e 
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abs mal in Fig b. Let us therefore row conv tha 


remam every Fipure to be divided into infinitely ſmall Fruſtums 
* Gr of a Cone; ſince, according to this way of arguing, 


every Fruſtum ought 

to retire laterally to VV 2 
and KX, all the minuteſt 
Lines that can be ima- => 

gimd being con{ider'd | | Y 
as ſo many Fruſtums, will 
be immediately thruſt P 

out, and expell'd from AP Q, ſeeing the ſeye. 
ral Fruſtums of the Cone, are determin'd to 2 k. 
teral Direction; if not, this Philoſophy ſhould in. 
form us, which of theſe Fruſtums or Lines will 
continue in the Cone, and which be laterally driven 
from it. 

This therefore 1s likewiſe an evident Proof, 
we had one before, in the preſent Doctrine of 
Preſſure, that this kind of Reaſoning, from a Di- 
viſion of a Fluid into parts, can never be of any 
ſervice to the furniſhing us with a true Knowledge 
of things, ſince a Diſtinction into parts ſuppoſes 
Difference in the parts, which are divided, as in the 
Caſe before us; whereas no reaſon can be aſſign'l 
in the ſame Homogeneous Fluid, why one part 
ſhould differ from another, and ſome Fruſtums r- 


Arg. 6. ſg cede in a lateral Direction, whilſt others ſtay to 
fad, dt, expel them. EO 
yollary only of If this farther is a Corollary to the firſt Propo- 


the former Pro. ſition, as it is ſaid to be, it will be involy'd in 
—_ —— its Fate, and where that has been proy d to be fall, 
— ted. this cannot be true. 3 +3 
The Demon. 9 24. Another Propoſition in this Doctrine, 15 
frration that al that all Motion, propagated thro' a Fluid, on 
Motion propa- from a direct Determination into Spaces, which at 
= _ be unmoy'd; and the firſt Inſtance is of Water, ink. 
— — ſpect of which it is evident in Fact, that whet 
Determination any Motion is impreſs'd upon that Fluid, it d- 
7860 Spaces, lates it ſelf into circular Waves, from the P 


or ſmall Indentations betwixt them, that the Motion 42. Lib. 2. 


fg, hi, &c. to N. 7, A, and X. O, J. the Stagnant 
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of its Motion, and is thus explain'd from Fig. 4* ; which are «ws 
that ſuppoſing fg, bi, PQ, to be the ſeveral = — ex- 
Waves, and the Spaces which are not mark'd by bir 11 = 
Lines, or by tranſyerſe ones, the Valleys or Lacunæ, princip. Prop. 


ſo is only propagated inthe Cone A ©; ſince the Cab 1. 
Wayes fg, hi, &c. are higher than V,T, XY, on 
the one hand, or K, O,T, on the other, viz. the Parts 
of the Fluid, which are ſuppos d not to be mov'd, 
they will by their own Gravity deſcend into thoſe 
Parts, and fince the Spaces betwixt Gd, Nf, and 
Be, Ky, betwixt Nf, Th, and Kg, Oi, &c. in 
the Stagnant Fluid, are reſpectively higher than the 
Lacunz def. £ fg hi in the moviog, the Stagnant 
Fluid will deſcend into the Lacunz of the mo- 
ving, by which means, as in the former Caſe, the 
lige or the Waves will be propagated from 


Fluid, ſo the Lacunz will in the latter, by the 
Stagnant Fluid's G df N, Nf h T, &c. deſcending 
into the Spaces de fg, f h i, & c. which are lower; 
and that all this will be | wk in an inſtant, is prov'd, 
becauſe the Deſcents of the Ridges into the Stag- 
nant Fluid, and theſe of the Stagnant Fluid into 
the Lacunæ, will be perform'd with the ſame 
Velocity, as the Original Motion 1s impreſs'd. 
Q.E.D. 

9. 25. Which, altho' it has the Characteriſtick The foregoing 
of a Demonſtration annext to it, ſeems to be liable Pemonſtratias 
to a Confutation in ſeveral reſpects. Firſt, Becauſe en 
it is not conſiſtent with the Propagation of Preſ *"t* l. 
ſure, thro* a Medium, which this Philoſophy aſ- From u men: 
ſerts, as is very manifeſt, if the preſent Solution FE 14. 
1s compar'd with the former; but the Propagation fre alledg'd of 
of Motion is the ſame in effect, as that of Pref. the Propage- 
ſure is in its Conatus, unleſs ſome other Principles tiene Preſſure, 
ae introduc'd, as Gravity and Deſcent here; in — —_— 
Oppoſition to which, we ſay, where the Propaga- ples foreign 10 
uon of Preſſure or Motion in the Abſtract 2 Motion, in ar- 
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r 10 ln ſider d, it is both irrational to introduce any ney 
— Pepe. Principle, as Gravity or Deſcent, and conttary to 
a true Philoſophy, to explain the ſame or like EC. 
fects, as the Propagation of Preſſure or Motion, 
from different Cauſes, namely, from Action and Re. 
action in one Caſe, and Gravity in another. 
Arg. 2. Secondly, the Deſcent of the Ridges fs 
From ine h i, &c. into the Stagnant Fluids eB, g K, i O, on 
woran n for the the one hand, and 40 NJ, BT on the oth *f 
Deſcent of the 7 mod end Other, 15 
M ves no the not ſolv'd, fince if Action and Re. action wis 
tag nan: Fluid. not equal, ſo as to keep up /g on each fide, which 
this Philoſophy affirms, there could be no lateral 
Direction, much leſs a Reaſon aſſigu d why fy, 
bi, gc. ſhould ſeparate ſo exactly, that one half 
| ſhould divide to the parts G d, Nf, Th, and the 
other to eB, g K, O, and not diffuſe themſelves 
towards PQ, as well as towards G NT. MA O. 
Granting farther the new Principle of Gravity, 
which is introduc'd to explain the preſent Propagz- 
tion of Preſſure or of Motion thro' the Fluid, it is 
not yet conſequent, nor can Py any Method be 
prov'd, that fg, hi, &c. will rather deſcend to 
d G, eB, fN, g K, than into the Lacunæ com. 
prehended betwixt fg, hi, &c. ſince the Waves 
or Ridges f g. bi, will not only have the ad- 
vantage of their own gravitating Force, to fil 
up the intermediate Lacunz, but that of the 
Direct Impulſe from A, which if it has 2 pow: 
\ er to cauſe a Repreſſure, as is pretended, that 15, 
a contrary Action to its own, ſo far as to throy 
off the Motion of the Fluid into a Lateral Dire- 
ion, it mult of neceſſity have as good a Force to 
make any other obey its own ; ſince either theſe two 
Forces of Action and Re. action will be in an equal 
poiſe, and the Fluid left to gravitate into the La- 
cune of the Cone, or elſe the Action will be ſu- 
perior to the Re- action, and by that means pro- 
mote the Gravitation of the Waves into the Lis 
cunæ, rather than into the Stagnant Fluid. 
Laſtly, 
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Laſtly, allowing what has been hitherto diſ- 

oed, it will not from thence ſollow, that the 
Ridges fg, #4, &c. (hould propagate themſelves 
in Circle, or any portion of it; for the Impulſe at 
4, if made according to the Direct Line AD, is 
ot prov'd to proceed with an equa] Force, or In- 
ination in the Oblique AF or AS; on the con- 
nary, at the ſame time that the Oblique Impulſe 
propagates its Action to Fand S, the Direct ma 
promote its Action as far as E, the laſt, in reaſon, 
totining a greater Velocity than the firſt, which 
would be far from giving a Solution of the Circu- 

t Waves propagated in Water,from a ſingle Impulſe 
in the Apex of a Cone. 

Thirdly, The Deſcent of the Stagnant Fluid Arg. 3. 
into the Valleys, or Indentations of the Moving, From irs not ac- 
ij ſtill more unintelligible; for, beſides the Cir- 3 
cular Direction in this Caſe, as well as the former, — — — 
being unaccounted for, the Preſſure and Re- preſſure —— che Laca- 
being di ſprov' d, and the Incongruity of this Ex- ne of, the Me- 
doſition, with what has been affirm'd before, in ving. 
the Propagation of Preſſure, how is it poſſible, 
or likely, that Gd N f, or Nf Th, and their 
Correſpondent Stagnant Fluids eg BK, Ogi K, 
ſhould by their own proper Gravity, and the Ve- 
city they receive from the Original Impulſe in 
4, juſt fill the Lacunæ defg, fg hi, ſo as an e- 
qul Indentation or Lacuna, ſhall be propagated to 
the Stagnant parts of the Fluid? If that can be 
done, let the Stagnant Fluid G4 f, Be Kg be 10 
times as large as the Moving de gf. Fg, 5 parts of 
Water, or any other Fluid, may be equal to 3, or 
10=1; ſince if GNdf is to 5, and d feg is t, 
tbere will be the Deſcent of 5 parts of Water into 
te of de fg, and 10 into the whole—1, to make 
the Lacunz g df N, &c. forſo much as gd f M diſ- 
charges of its Fluid into + 4e fg, its Lacuna will 
beincreas'd in that proportion, and £ de Frais d 
in its Indentation in the Cone. ' 

* way And 


From its not ac- tion thro* Water, it is not fo eaſily conceiv'd tha 
counting for the it ſhould not want to be explain'd; for if the 
Dilatation 
the Waves in 
one and the 
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And by the fame Reaſoning, if the Stag 


Fluid be never fo large, and the Moving never 6 
ſmall, the Deſcent of the Stagnant Fluid, into the 
Lacunz of the moving, will of it ſelf make as large. 

Lacunæ or Furrows in the Stagnant Fluid, by emp. 
tying it ſelf into the ſmall ones in the moyirg, 

as if the ſmall ones had been a 1000 or a Million 

times greater, and altho' def g is infinitely ſmil, 

G N f d may have an infinitely Iarge Lacuna, which 

is impoſſible. | 

As to the Time of the Propagation of this Mo. 


Ridges fg, hi, &c. deſcend into the Lacunz of 
the Stagnant Fluid, and GNA4f, Ny h into the 
Lacunz of the moving, by their own proper On- 
vity, the Impulſe in A can ſignify nothing to 
that Deſcent, unleſs originally in forming the 
Ridges and Lacunæ, and therefore it is not neceſ. 
fary that the Dilatation of the Waves ſhould be 

rform'd with the ſame Velocity with which 
the Waves fg, &c. are impell'd; fince the 
proper Gravity of the Waves may be the fame, 
where the Impulſe is different, and therefore mi 
deſcend quicker or ſlower, that is, may be prop. 
gated to the Stagnant Fluid in a greater or leß 
Time, than the Waves fg, hi, & c. proceed or go 
forward, contrary to Experience; if the Ware 
fg> hi, gc. do not deſcend by their own Gr: 
wity, but from the Impulſe in A, and in propor 
tion to that, then it would cauſe the Wave fg t 
deſcend into the Lacuna fg hi, &c. from hence ſ 
would follow, that there would neither be a Dilat 
tion of the Ridges or the Lacunæ; but the Stagnant 
Water would ſtill continue ſo, and the ſucceeding 
Waves would in their turns fill up their intermedit 
Lacunz in the Cone, according as they were in 
pell'd into them, 
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Fiſthly, This Explanation would cauſe a ſenſible Arg. 5. 
ctrograde Motion in the Fluid, or elſe no ſenſible From irs being 
Ridges and Indentations at all; for whilſt 4 e fg, hs, contradidted by 
ended towards GNT, oc. Gd NMH. TN fh, oc. ur Senſes. 
would take a contrary Current towards 4 f, and fh. 
which mult be as viſible to us, as the Dilatation 
of the Waves and their Lacunz, ſince it is the 
uppos'd Method of their being dilated, nothing 
of which we experience; for if the Dilatations 
re not viſible, the Waves are not, unleſs Waves 
which are dilated, can be perceiv'd without being 
ited, which is on the other hand contrary to 
the direct Information of our Senſes, 

_ The very Original Suppoſition, up- arg, 6. 
on which this Reaſoning depends, is one of the pom irs nor 
reteſt Difficulties in it, and wants as much an Ex- explaining how 
plication - _ Propagation of the Waves in the 11 
Stapnant Fluid, namely, the Propagation of them * 

a th Moving, which, before 2 in A, — 88 
vis ſtagnant; for in the Impelling Point A there 
are no Ridges or Lacunæ to produce them in the 
ſagnant Cone; what Method cr Art then do's 
Nature uſe here, from one ſingle Moving Point, to 
propagate the Valleys and Ridges, namely, from 
A. in a Direct Line to ? O? but this we muſt take 
for granted, which in truth is the very Problem, 
and ought, in a Real, and not a Chimerical, Phi- 
Dbophy, to be ſolv'd on the ſame Principles, with 
the other which it is introduc'd to account for; that 
ls, the Ridges and Lacunz in the Stagnant Fluid, 
re accounted for from the Ridges and Lacunz in 
tne Cone, whereas the Ridges and Lacunæ in the 
Cone it ſelf are not in the leaſt explain'd. 

9. 26, Conformable to this Demonſtration is rhe Defrine 
tat of the Propagation of the pulſes of a Tre- of che Propaga- 
mulous Body, thro an Elaſtick Medium, in which % 4 Moron 
the Pulfations are imagin'd to be promoted, by e 
ſucceſſive and alternate Rarefactions and Conden- ” conſider d 
litions of it; ſo that as 7 go hi, P Q, before as an Elaftick 

repie- 
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Flad, ex- repreſented the Ridges, where was the greztel 
ain d. quantity of Water, and the Interſtices betwin 
Sir II Newt. them, tue Valleys, where was the leaſt; fo non 
3 Prop. the former ſhouid deſcribe to us the denſeſt and 
Vi. 4 * thickeſt part of the Medium compreſs d togethe; 
by the Actions of the Pulſes, and the latter the 
rareſt and thinneſt, which is expanded towards / 
upon the Interval of every Pulſation; from when 
it follows, that fg, bz, P © the parts of the Me. 
dium, which are torc'd into a narrower Space, d. 
late and exert themſelves into the Fluid, which ic 
unmov'd, and therefore not compreſs'd, namely, u. 
wards the parts 46, F V, hT, and upon the In. 
termiſſion of each Pulſe, relax themſelves towrds 
the Apex of the Cone A; And this Propagation 
to all ſides will be uniform, and agreeable yith 
the Direct; becauſe the Pulſes fg, hs, PQ vil 
dilate themſelves with the fame Celerity towards 
dG, FN, hT, as they advance from the Point 4, 
from whence they are deriv'd. 
A Confutatim 5. 27. It is very evident, that this Account of 
bf che preceding Motion, propagated thro' an Elaſtick Medium, is 
Dodrine. anſwerable to that of Motion propagated thro 
Water, and is explain'd from that Hypotheſis, and 
therefore the ſeveral Arguments which are produc'd 
againſt the one, changing only the Terms of De. 
ſcent in the Ridges ot the Water, for the Expanſion 
of the Elaſtick Fluid, which is conſtipated and con- 
dens'd,will be equally valid againſt the other,namely, 
Arg. 1. Firſt, That the Expanſion of fg, hi, P Qt 
From its 10! to the parts G, N, T and A, which are not com- 
greeingwiththe preſsd, is not agreeable to the Propagation of Pref 


Propagation 0 
os. wi ſure before aſſerted, F. 20, 21. 


21. Secondly, That fortheſcveral Reaſons alledg'd un- 
Arg. 2. der the ſecond Head of F. 25, the Expanſions of, 
e i, P Q, will either not be laterally determin'd, ori 
greeing wirh | ; "ns N 
Art- 2. . 27. they are, they will not be in a Cicular Direction. 
Thirdly, In the Rarefaction, or Expanſion of 


A 8 
_ A no; the Elaſtick and Quieſcent Fluid, GN af, TN a 6 
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4c, we are wholly to ſeek for an Explanation, explaining how 
ſoce if P Q "returns into Phi, hi into hif g, the Stagnant 
into fg de, with a Reprefſure that is equal to N _—_— * 
their ſeveral Preſſures from A; they will effectu- — 8 
aly hinder G 4 f N. fNbT, gc. from exerting Moving. 
themſelves into d e f g, f g hi the rarefy'd Spaces ot 
the Cone; becauſe fg, hi, Cc. being the com- 
yd Fluid, will have a greater Force of Recoiling 
to the rarify'd Spaces, than that part of the Fluid 
which is not compreſs d, as G df N; if P do's not 
inmediately return into P , hi into fg hi, yet 
ſnce the Action and Reaction betwixt them is equal, 
there will be an Action in the rarefy d Spaces hi PQ, 
ge. Sto the Re- action in P ©, and conſequent 
ficient to keep the external Fluid XP h, Ce. 
ſom preſſing into the Cone; on the contrary, if the 
Action and Re. action betwixt the rarefy'd and con- 
lens d Spaces is not equal, there can be no lateral 
Preſſure, or Condenſation in X T, c. as this Phi- 
bſophy acknowledges; ſince PO, and the ſame a 
my be faid of the reſt, will rather repreſs to- 
wards hi, than recede to PX: But if Gd f N, 
NfbT, &c. cannot preſs into the Cone def g. 
1b, &c. it will follow, that theſe Rarefactions 
nd Condenfations will not be equally propagated, 
ſteing the Rarefactions and Condenſations will be 
iternate within the Cone AP ©, but not ſo in 
the Fluid, which is external to it. 
Beſides, if hi, P O, &c. could give a liberty 
0 7A P, &c. to expand themſelves into the Cone, 
ey would at the ſame time permit a regreſs to P Q, 
towards A; that is, the ſame impellent Force, 
which keeps P from returning to hi, will al- 
ſo keep a weaker and ſtagnant Elaſtick, as 7h X P 
out of the ſame Space; or, which is the ſame, if 
there is no Preſſure upon PO, it will recoil to- 
vards A, and hinder the Expanſion of 7 Xh into 
'he Cone, if there is, and preſſure is propagated 
'rery way, which is affirm'd in this W 
there 
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there will be the ſame likewiſe upon h P, 44, 
buoy up the Stagnant Medium, and obſtruct in 
entrance into the Cone A Q P. ] 
Arg. 4. Fourthly, Either the Condenſation of the Eh. 
From Impulſe, ſtick Fluid is propagated by the Impulſe from 4 
1 or nut, fo as the Condenſations in Gd f N; 5771 
of Fropaga- ſbould be perſorm'd at the ſame time as the Cog. 
#i0n. denſations in, fg, hi, PQ; if it depends upon 
the Velocity of the Impulſe, it will not be conſe. 
quent that the Rarefaction and Expanſion of 
Fg. hi, PQ into the Spaces 46 f N, HTI, 
are perform'd in the ſame time as fg, hi, P 
are condens'd, unleſs the Archs fg, gc. are equ 
to the Triple, Quadruple, or any other multyple 
of them; for upon this Suppoſition 4 GN, gc. 
cannot be condens'd quicker than according to the 
Velocities of fg. cc. and where there is the 
ſame Force in fg, &c. reſpectively towards their 
ſides, there cannot be a greater in Gd Vf, gc. te- 
ſpectively, than What is communicated from thence; 
that is, gf, hi, P would juſt propagate their 
Velocity of Expanſion, equal to the Velocity 
of Condenſation, namely, the Archs in Gd f N 
bT PX would be in their Condenſation from the 
' Expanſion of fg, hi, , equal to thoſe Archs 
in the ſame time of Propagation of the Impulſe; that 
is G4, N, if greater, might require a much greatet 
time to propagate its Action in, than de f g, notwiti- 
ſtanding by this Doctrine it ſhould be done in the 
ſame, and at one Impulſe. | | 
If this Propagation of Motion, thro” the Elaſtick 
Fluid, do's not depend upon the Velocity of the 
Impulſe in the ſeveral Condenſations of fg, hi, &. 
The Medium muſt be ſuppos'd to acquire à nes 
Force, different from the Impulſe, which is not ex 
plain'd, that is, that it exerts it ſelf without 200 
Impelling Cauſe. "ES 
Arg. 5. Fifthly, If FN d, þbT Nf, could be ſuppos' 
From iti ſupfo to penetrate into the Spaces fdeg, Hg i * 
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by Diviſion the Third of this Section they cannot ſing 4 lareral 
do, yet there would be a retrograde, and conſequently Condenſation — 
in Elaſtick Motion in the Fluid, from 4 f, f h, to- — ry 1 
wards GN, NT, as well as from 4 to G, f to ,, wllas s Di- 
Mh to T. &c. and as it follows, a lateral Condenſation rec. 

and Rarefaction, as well as a Direct, which is re- 

preſented by the tranſverſe Lines in Fig. 4, which 

would cauſe ſuch an immenſe confuſion in the Karefa- 

gions and Condenſations of the Fluid, that it is much 

to be queſtion d, whether there would be any at all, 

ſnce they would oppoſe each other, in ſo many In- 

ſknces, that one would be apt to think the beſt way 

for em would be, to be quieſcent by Concert. 

Laſtly, There is no Explication given how a Arg. 6. 
Tremulous Body ſhould condenſe and rareſy the From its eu- 
Medium, in that manner as is ſuppos d; for how lining the 
it hi, Cc. in the Cone, ſhould be condens'd, and en 
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| | C 
intermediate Spaces expanded, cannot be ex- — 


plan'd by the ſame Methods by which G d, F M. nant Fluid, ap- 
bT, which ly out of the Cone, are condens'd, and en the Suppoſe 
their intermediate Spaces expanded, ſince the laſt 7% of  Rare- 
xe accounted for upon the Suppoſition of the for- — 
mer; but upon what Reaſon that Suppoſition is in the Moving, 
founded, we are left to enquire, altho', as was ſaid which ought 
before, both the one and the other, ought, in a true e % ene. 
Philoſophy, to depend upon the ſame Principles, A ogy 
*$.28. Beſides what has been ſaid, in relation to the ciples. 
Analogy betwixt the Propagation of Motion in Wa- * The Analogy 
ter and an Elaſtick Fluid, we are farther to conſider, berwixe Hater 
how ſuch a Motion is, or can be promoted thro' the 24 an Ela- 
Cone A P Q, ſo as to ſolve the Dilatation of it, 10% —— 
the other parts of the Fluid, which are ſtagnant. RarefaZion 
And Firſt, this cannot be done from any Compari- aud Conden/a- 
{on with Water, becauſe the Motion of it in Waves, ten in an Ela- 
bro. 4 P ©, could not be accounted for from a 1 
Impulſe in , by Arg. C S. 25, and Arg. 6* of the _ 
"egoing Section; and in the next place, becauſe an 
Elaftick Fluid cannot have the ſame Properties with 


Which is ſuppos d not to be ſo, as Water. 
P | Se- 
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Arg. 7. 


denſation. 


Arg. 8. 


ſum 4. 


From the Cone 
APY, being 
arbitrarily af. 
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| Secondly, The Tremulous Motion in the 4 
of the Cone conſiſts of a repetition only of one 
Pulſe, let us therefore examine what Effect the 
firſt would naturally have in an Elaſtick Medium. 
Let it therefore for the preſent be conf, eſs'd,that,by 


From the Im- its Action, it would produce a Condenſation in Z 23 
poſſibility of 

ſuch a Rarefa- 
ion and Con. 


but for the ſameReaſon Z Z ought by its preſſure to. 
wards h Q to condenfe Z Z FS, and that FR LS. 
likewiſe behind the Obſtacle L AA., de ſhould cauſe; 
Conſtipation in de fg, and that in f g hi, and ſo on; 
from whence, whilit the Preſſure of the firſt Pulſe 
continu'd,there would be a Condenſation propagzred 
thro' the whole Elaſtick Fluid, without any Diſtin. 
tion : Let now the Preſſure of the impelling Point 
or Body be taken off, that is, let there be an Inter. 
miſhon of the Pulſe, and Z Z will retire to 4 
by its own Expanſion,and at the ſame Inſtant FS7.Z 
to the place from whence it was expell'd, RL FS 
to FSZZ,hifg to fg de, &c; ſo that a univerſal 
and equable Expanſion of the Fluid will enſue, 2 
before an equable Condenſation; Let us now 
ſuppoſe a 2d or 34 Pulſe, and their Correſpondent 
Interruptions, there will be only a repetition of 
the ſame Effect, that is, — * Rare faction 
and Condenſations propagated thro' the whole Cone 
APO; ſince, in every Intermiſſion of the Pulſe, 
the Elaſtick Fluid reſtores it ſelf to its priſtine 
ſtate, from which it is again diſturb'd by the fol- 
lowing Vibration; which is widely remote from 
what is repreſented to us in Fig. 4, where the 
Rarefactions and Condenſations are checker'd and 
interwoven, as it were, with cach other; wheres 
it is impoſſible that the Rarefaction and Conden- 
ſation ſhould exiſt together, but the one is e. 
dently ſuperſeded as the other is introduc'd, and 
they alternately ſucceed into each other's place. 
Farther, both in Water, and the preſent Elaſtick 
Medium, a Cone 1s — taken in Diſtinction 


to the reſt of the Fluid, which is ſuppos'd — 
EY ; | where 
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ex WM ghercas if A by its Impulſe can make the Waves 
ne 2 Zz. FS, R L, and the Lacunæ betwixt them, on 
nc the one hand, or the Condenſations and Rarefactions 
expreſs'd by them on the other, it will be impoſ- 
ſible to aſſign a Reaſon, why it may not do it in a 
Larger Cone as L A Ad, and conſequently in one 
ſtill of a greater Capacity; to fix therefore the 
Limits, or Boundaries of the Moving Fluid, exclu- 
ſve of the Stagnant, will be a Difficulty not to be 
ſumounted by this Hypotheſis. Again, when af- 
terwards the Impulſe arrives at B C, there can be 
20 Demonſtration, that every point in the ſaid Line 
las not the Properties of the Impellent A; for, ſince 
n this Caſe every point in BC 1s an Impellent, it 
annot be ſhewn why each of 'em ſhould not have a 
Cone of a Moving Fluid appertain to 'em, as well as 
the Point A; and in general, every Point thro' the 
whole Cone AP may be an Impellent in its 
turn, and therefore it ſeems unreaſonable on that 
«count alſo to acquieſce in the preſent Doctrine; 
for if this may be done, fince all the Properties 
of the Movipg Fluid in the Cone are ſuppos'd, the 
Propagation of Motion thro' the whole Fluid, re- 
vd into ſuch Cones, would be only likewiſe 
explain'd, by ſuppoſing it. 

Laſtly, if ſeveral of theſe Points A are ſuppos d Arg. 9. 
to be mov'd together, as in the Sonorous Body is From the Con- 
Kknowledg'd, they will produce a Figure as con-/ — 
ls d as the former in Prefſure, where ſeveral lg —_ 
Points were conſider'd, as acting in Conjunction. a would pro. 
dee Fig. 24, | duce. 
9.29. To conclude, ſuppoſing each part of the Arg. 10. 
Medium had, as is imagin'd, an Oſcillatory Force em the Ne- 
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ing to it felf, and propagated from the Vibra- 27 in the bo. 
5 lion in A, it would not Fa = f Rarefaction and Con- — 1 A 
nick enlation of the Elaſtick Fluid, but by a Tremor, only a local Mo- 
a wa d in the infinitely ſmall Portions of it, 3 mn 
ok tout any Diſtinction of Rare or Denſe, for the 9 4 
2 temulous Body, which cauſes Sound, is not con- 
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This Doctrine 
not confirm'd 
from the Ex- 
periments of 
Uniſons. 


50. Lib. 2. 


4 


from a Com- 


Velocity of 
Sounds, 


50. Lib. 2. 


Abridgment 


50. Lib. 2. 
Schol. P. 370. 


2. p. 368. 


2. Coral. 4. 
F. 394+ 


Princip. Prop. 


Not confirm'd 


putalion of the 


Sir Iſ. Newt, ; 
Princip. Prop. that it is carry'd in the ſame time 600, others, 


Schol. p. 370. 


The Computa- Jn, It 
tuen explain'd. jc 15 follows, That ſince the Specifick Gravities of 
of Mr. Boyle, 


Vol. 1. p.373- S, 2 | | 
Sir Il. Newt. perimented by weighing them in a Glaſs bubb': 


Princip. Prop. and ſince Air, which is capable of ſupporting the 


Prop. 49. Lib. 
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tracted or expanded in its Parts, and at the moſt 
has only a local Motion; and for the ſame Rez. 
ſon, if de, fg, hi, P Q, produce the ſame effed 
of Sound, it is reaſonable to believe it is not b 
a Rarefaction and Condenſation, but ſuch a loci 
tremulous Motion likewiſe. 

$. 30. This reaſoning, notwithſtanding, is ſaid 
to be confirm d from the Tremblings produc'd in 
Bodies, which are oppos'd to a Sonorous one, 2 
the ſhaking of Windows trom the Sound of a Drum, 
and that of the Strings of Harps from their Uni. 
but theſe Inſtances do not prove that the 
Medium is rarefy'd and condens'd, in the Methed 


Schol. p. 36g. before explain'd, but that a Tremor is excited in 


it, ſuitable to the Vibrations of the Sonorous Body, 
by one uniform Pulſe and Re-pulſe, explain'd in 
Arg. 7. $.28. and in F. 29. and as to the Celerity 
of Vibration, and that of Uni ſons. See 5. 13,14,17, 

§. 31. It is alſo thought to be evinc'd from 1 
Computation of the Velocity of Sounds, upon 
theſe Principles, which agrees with Experiments 
made concerning it; The Compuration is, thatin 
a 2d of time, or the Goth part of a Minute, Sound 
is propagated 968 Feet, the Experiments affm, 


that it is 1474. and according to the exacteſt, mor: 
than 920, and fewer than 10$5, within which li- 
mits 968 lies. +1. 

F. 32. As to what reſpects this Calculation, it 


Rain-water, and Quick-ſilver, are as 1 to 135, 0 
thereabout, that is, as 1 to 13 43, as has been en. 


Mercury in the Barometer to zo Inches, is, in it 
Specthci * to Rain · water, as 1 to $50, the 
Specifick Weights of Air and Quick-lilver, by 


Prop. 24. Lid. multiplying 13+ into $50, will be as 1 to 45 
or rather, as 1 to 11616 33 Therefore the Height | 
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oft of the Quick- ſilver, in the Tube, being 30 Inches, 
tae the Heighth of the Air, . it uniform, 
ect whoſe Weight preſſes upon that, in which we are 
by converſant, by mulriplying 30 into 116163, will 
cal be 348500 Inches, or 29042 Feet nearly, that is 


0 14. 8 
1 order farther to juſtify the Calculation, af- 
frm'd in the preceding Section, of Sound's being 
propagated to 968 Feet in a ſecond of time, we 


m, re teſerr d to a Problem in Prop. 49. where, 
ni. the Denſity and the Elaſtick Force of a Medium 
the being given, the Velocity of the Pulſes is de- 


termin d; For let us ſuppoſe a Medium to be com- 
preſs'd by an incumbent Weight, in like manner 
45 our Air is imagin'd to be, and let the altitude 
of the Medium, conſider'd as Homogeneous, be A, 
whoſe Weight is equal to the Weight which com- 


Denſity of the Medium gompreſs'd, for in it the 
Pulſes, if any, are propagated; Let us moreover 
ſuppoſe a Pendulum, whoſe Length, betwixt the 


it in point of Suſpenſion and the Centre of Oſcillation, 
und I 15.4; in the time in which ſuch a Pendulum per- 
. forms its Oſcillation, made up of its progreſs and 
ers, 


return, in the ſame, the Pulſe will deſcribe a Space, 
equal to the Circumference of a Circle deſcrib'd 
by the Radius A. 

t being therefore before prov'd, that the Heighth 


this is the Altitude which in the foregoing Pros 
blem is repreſented by A; and the Circumference 
Gſcrib'd by the Radius 4, or 29042 Feet, by 
multiplying it into ſomething more than 6, ac- 
cording to the proportion betwixt the Radius 
and Circumference, will be 182476 Feet; And 
lnce a Pendulum, which is 39 Inches and + 
long, Compleats its Oſcillation, made up of its 
Progreſs and return, in 2 Seconds of Time, a Pen- 
ulum which is 29042 Feet, or 348500 Inches 


1 long, 


ſſes, and whoſe Denſity is the ſame with the 


of the Air, ſuppos'd to be uniform, is 29042 Feet, 
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long, will finiſh a like Oſcillation in 188 Seconds 
of Time, and +", ſeeing the Leogths of the ben. 
dulums, other things being equal, are as the Square 
of the Times, that is, as 397. 348 500 :: 2 
188+|*. From hence therefore it is ſaid to folloy 
that Sound will be propagated in a Circle to 18247; 
Feet, in 1884 Seconds of Time, and by Cone. 
| quence to 968 Feet in 1. : 

The Caleula- F. 33. That the preceding Calculus is not apree. 
tion not juſt able to Reaſon, we ſhall evidence in this Section, 
upon ſeveral and in the following, that it do's not conform with 
Account Experience. 

Abridgement Firſt, Becauſe, in Order to prove the Heighth 
of Mr. Boyle, of the Air is 29042 Feet, it is ſuppos'd, that ibe 
Vol. 1.P.372 Specifick Gravity of Air to Water, where the Air 
*. ſupports 30 Inches of Quick-ſilver in the Tube, 
is as 1 to 850, whereas Merſennus has affirm'd it 
to be as 1 to 1300, Mr. Foyle, as 1 to g38, and 
the Experiments about London, as 1 to 1000, what 
the Station of the Mercury was in the Barometer, 
in the laſt Obſervations, it is not neceſſary to it» 
quire, we ſhall only take Notice, that the Air, from 
all theſe Experiments, may be extremely different, 
even near the Earth, and that there is no more 
Reaſon to exact the Temper of the Air to that 
which will ſupport zo Inches of Quick-h]ver in 
the Barometer, than any other, when its Propor- 
tion of Gravity is compar'd with that of Water; 
fince, if by repeatcd Trials, Air generally obtains 
other Proportions than r to 850, compar wit 
Water, we may as juſtly aſcertain the Properties 
or Tenour of the Air from thence, as from tht 
Station of the Mercury, at 30 Inches. 
Abridgement Second, From Obſervations, made by the Incom- 
of Phioſ. parable Dr. Halley, it is evident, that, at the Heighth 
Tranſ. Vol. 2. of 41 Miles, the Air is fo rarefy'd as to take u 
p- 1. 3000 Times the Space it poſſeſſes here, and at 53 
Miles high 20000; as therefore the former Expt- 


riments that concern d the Air which was near 1 
1 0 


tic; 
the 
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is not computed from thence, but by other Me- 
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ſo theſe likewiſe confirm, that the Air in Fact is 
not Uniform, albeit the preſent Calculation ſup» 

ſes It. 

Third, When the Quick-ſilver ſtands at 30 pp, 
Inches in the Barometer, the Gravity of the Aer — — 
is computed from that, in reſpect of Water, or not, Dr. Wallis 
if it is, the Mercury in the Tube is ſuppos'd equal H- droſtat. 
in its Gravitation to that of the Air which ſu- — Ga 

_ ! p. 
ſtains it; whereas, by the Experiment of Hagens, 12. Par. 1, 
in which the Quick- ſilver ſtands to the Heighth Annotat. p. 61. 
of 75 Inches, and by all the Accounts which have 
been given of the Barometer, we ſhall ſhew it 1s 
abſurd to think, that the Station of the Mercury 
in the Tube is owing to the Gravitation of the Air 
only, and not to the Action of the Glaſs, and the 
Elaſticity of the Air, which ſome Philoſophers 
have acknowledg'd; If it is ſaid, that when the 
Mercury ſtands at zo Inches, the Gravity of Air 


thods, as the Æolipile, &c. it is a Confeſſion, 
that the Station of Mercury in the Tube is of no 
Importance to the Gravity of Air, which is de- 
termin'd from other ways of Trial; and in gene- 
ral, if the Station of Mercury in the Tube pro- 
ceeds from Cauſes diſtinct from the Air's Gravity. 
whatever that Station is, it can ſignify nothing to 
the affirming the true Proportion of that Gravity 
or Weight in the Air. 

Fourth, Allowing the Air to be Uniform, and 5 If. ac... 
that the Computation of its Heighth is juſt, up- Princip. Prop. 
on the laſt Experiments, which makes it to be 49. Prob. 12, 
29042 Feet, which, notwithſtanding this Calcu- Lib. 2» 
lation, may 1n reality be 30, 40, or 50 Thouſand, 
or a Million, or more, if, according to Mr. Halley, 
it i not Uniform; we cannot yet but obſerve, 
that the ſecond Step in this Computation is again 
made upon very uncertain Principles, alledg'd in 
the Problem, to which we are directed; for there 
the Air is likewiſe ſuppos'd to be Uniform, altao' 
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: this Philoſophy, in other parts, tells us, that it ha; 
— found by Calculation, that the Air, at the Heighth 
41. Lib. 3. of one Semidiameter of the Earth, from its Su- 
p. 503 face, is rarer than that in-which we breath, in 
a much greater Proportion than of the whole 
Space, which lies beneath the Orb of Saturn, to 2 
Globe only of an Inch Diameter; ſo eaſy and ready 
It is for theſe Calculators, who aſſume Principles 
as they pleaſe, to make the Air 29042 Feet High 


Wills and Uniform, and at other Times, to make it in- 
Th}. creaſe in its Rarity, to a Proportion as incredible 
N 4 in one Caſe, as its uniform Denſeneſs in the other; 
1 Be ſides, in affirming the Uniformity of the Air, 


it is preſum'd, that the Air, which is compreſs 
by the Incumbent which preſſes, is of the ſane 
Deuſity, which is impoſſible ; for if the Elaſtick 
Force, which recoils, is equal to the Preſſure, the 
11 Air which is compreſs'd will exert that Elaſtick 
1h Force, which, if the Air that compreſſes has not, 
4412 it will not be Uniform, if it has, the Elaſtick 
Force, in the compreſſing Air, oppos'd to the Ele 
ſtick in the compreſs'd, will be equal, and deſtroy 
each other, and the Incumbent Air left to produce 
the Effects of its own Gravity; and in ſuch a Caſe, 
if the Denſity of the Air, which is preſs'd, is the 
fame with that which prefſes, a Weight of Hun- 
dred, or a Million of Pounds, Incumbent upon a 
Fluid, may as well be faid to produce no other 
Effect, than if it was not Incumbent. 

Fiſth, Moreover this Problem would induce us 
to believe, that the Doctrine of Pendulums is ne- 
14 5 ceſſary to the true Underſtanding of the Propagt- 
LIM tion of Sound; We have already ſufficiently, 2 
BUY we hope, confured that pretence, ſince, according 
to F. 28. and 29, a Rarefaction and Condenſation 
of the Medium is not prov'd, or if it was, not inthat 
way which is ſuppos'd, and thought to be agreeable 
to the Oſcillations of a Pendulum, namely, by the 
Progreſs and Returns of each diſtin&t Portion of tr 
= 5 Whlc 
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has „ich propagates the Sound, and not by one Uni- 
heh form 2 and Rarefaction of the Whole. 
ur- cixth, It is ſuppos'd that the Length of one Pen- 


qulum, from whence this Computation is made, 


in 

ole « that of the whole Heighth of the Air, namel 
to: 904 Feet, or 348500 Inches, and of the other 
ady 1. If therefore Pendulums of ſuch Lengths are 
ples pid to the Ofcillations of the Air, it muſt be pre- 
igh ſum d that the Air, if it were to Oſcillate in either 
in- (ies, would firſt oſcillate in the ſame Lengths, which 
ible impoſſible; and ſecond would deſcribe its Progreſs 
ger; nd Returns in the ſame time, as a common Pendu- 
Air, um do's, which as much wants a Demonſtration, as 


that the String of a Harp, or a Virginal, when ſtruck, 


obſerves the ſame Laws with thoſe of a Pendulous 
lick Body, or that the Quick and Elaſtick Force of a 
the WW fretch'd Wire is analogous to the Motion of a Flat 
tick ad Heavy Subſtance; for the Elaſtick Force of 
not, WM the Air may be as different in the Effects it ob- 
tick ans upon Impulſe, from thoſe which common 


Matter ſwinging in a Pendulum receives from Im- 


roy WM pulſe, as common Matter, or Lead, for Inſtance, 
uce WW is different from Air it ſelf ; and indeed it not on- 
aſe, y may be ſo, but really is ſo, unleſs Impulſe will 
the Wi produce the ſame Effects upon a Body which is 
an. Elaſtick, and which is Heavy; which, as it is im- 


poſſible, ſo likewiſe the Modern Philoſophy, in its 


true, this Calculus determines the Propagation © 
Sound to a certain and fixt Number, that is, 968, 
whereas in Reaſon, and Experiment, the Propaga- 


ſome Experiments aſſert 600 Feet, others 1474, and 
third fort betwixt 920 and 1085; nor can it be 


bat WY fd, that, in reality, one is more accurate and exact 
ble BF ("an the other, ſince they ought to be different, 
che i different Bodies are made uſe of in the ſeveral 
kir, Lperiments, which we ſhall afterwards conſider; 


hows 
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Doctrine of Elaſticity, do's in Terms diſclaim. af the Calen- 


(. 34. Farther, Granting the Computation to be lation was juſt, 

pit is not con- 
firm'd by Ex- 
periment. nor 
is agreeable to 
uon of it is various; in Fact it is manifeſtly ſo, ſince Reaſon. 
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234 Concerning Sound, Part ll 
however it be, there is a plain Diſagreement 
theſe Obſervations, the * — we 00 
at preſent inquire ; and to imagine that one Obſcre 
was more cautious than another, is making Philo. 
ſophy depend upon the Authority of Names, 2nd 
not on the Reality of things. 
More than this, ſuppoſing all other Experiments 
-excepting the laſt, were not juſtly made, and thi 
the Propagation of Sound is more than 920 Feet 
and leſs than 108 5, to determine it to 968, the Num. 
ber found out, by the preſent Calculus, is ſomething 
extraordinary; ſince it is only one Number of 163, 
which lies betwixt 220 and 1083, ſo that Sound may 
be propagated, by theſe Experiments, almoſt 120 
Feet diſtant from the place, which is fixt by Com- 
putation, and yet ſhall be thought to agree with 
it; but, if this was a ſtrict and Geometrick De- 
monſtration, and the Experiments are granted to be 
accurate and true, how comes it to paſs that the 
one ſhould not correſpond with the other, within n 
Inch, a Foot, 10 Foot, or at the leaſt 40 or go, allow. 
ing the utmoſt to the Caſualties of Obſervation, or 
the Infirmities of Reaſon? And yet here is above 100 
Foot to be accounted for, which is look'd upon, ! 
preſume, as one of the Minutiz in Philoſophy, 2 
there are ſeveral in Aſtronomy, and the preſent Ma. 
thematicks of Fluxionsand the infinite Series, which 
are thought fit to be deſpis d, tho', as we ſhall af. 
| terwards prove, they have a real place in Nature. 
The Propaga- Y-35+ Laſtly, granting the Computation to be 
Nen of Sun true, it is certain that there cannot be any firt 
ought in Rea- and determin'd Propagation of Sound, fo as to be 
3 3 expreſs d by one particular Number, whether it ! 
therefore can. that of 968 Feet, or any other, ſeeing this Ca- 
t be exafed culation is only made upon one Hypotheſis of ben. 
to one certain dulums, which is not anſwerable to the variety of 
Computation. Sounds; for if one Bell, for inſtance, which bes 
a grave Sound, and according to this Philoſophy, 


a flower Motion, propagates its Effect to one 50 
: | | tal 


* Pe 


Chap. I. and its Propagation. 235 
uin Diſtance, that which has a quicker and more f 
jively will not make the very fame Impreſſions 

upon the Medium, much leſs will the Sound of a 

Drum, the ſame with that of a Canon, or that of 
Violin, with the other of a Hautboy; not to 
mention the Difference in the Experiments before 
lledg'd, where in one Caſe Sound is propagated 

zo double the Diſtance of what it is in another, 

one only affifming 600 Feet, and another above 

1400, which in all probability depends upon the 
Difference of the Sonorous Bodies, and the Me- 

dium in which fuch Experiments were made, or 

on the Strength and Force of the Powder us'd in 

the Exploſion. 

5. 36. Next to the Computation of the Velo- The Difference 
city of Sound, the Diminution of it, in an ex- Sounds in 
hauſted Receiver, is here conſider'd, which appa- ———_— . 5a 
tently langui ſhes, as the included Medium grows 2 poo loud 
thinner; but according to this Philoſophy, in its h/ the Propor- 
Doctrine of the Propagation of Pulſes, if we could tion aſign'd in 
hear Sound at 10 Times the Diſtance from the {bis Povirme- 
Receiver, in the ſame Force and Degree, as when si II. Newt. 
the Receiver is exhauſted to a hundreth part of its princip. Prop. 
Air, its Reaſonings would exactly correſpond to 50. Lib. 2. 
what would be experienc'd in Nature, ſince this P 37 "> 372; 
Philoſophy A thaf the Sound of an equally 
Sonorous Body is in its Diſtance in a dimidiate 
Proportion of the Denſities of Air; on the other 
hand therefore, if this is not true in Experiment, 
it cannot be ſo in any Theory, which is meant to 
explain the Affe ctions and Properties of Nature; 
and conſequently the Principles on which it de- 
pends mult be evidently wrong, and without any 
Foundation in a real Knowledge of Things. | 

9.37. For, if we inject one Atmoſphere into 2 from 
the Receiver, the Sound, which was heard in com- Experiments. 
mon Air only 30 Yards, will reach 60, if a ſecond, Mr. Hauks- 
po and afterwards, tho' a Hundred Strokes of the bes Expert 
Forcer were repeated, yet it could not be made to dg 97. 


98, Kc. 
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extend above 20 Yards farther, which is a php 
and manifeſt Proof, that the Diſtance of Sound is 
not in a dimidiate Proportion of the Denſity of the 

1 7 257 = which it is 288 

nerv 38. Another Experiment, which is propos d 

f "=> 111% this Doctrine, is, * a String, which (pb 

for from the Tenſion, as to be equal in its Note to C Fa., up- 

Velocity of on the Organ, being a Pipe of four foot long, vil 

Sound: given. return 104 times in the 60 part of a Minute; 

Sir li Newt. from whence it will follow, that there will be 1 

Prine. Prop. go. Pulſes in the ſpace of 968 feet, or 1 Pulſe in g 

Lib. 2. p-372-feet and a quarter, and therefore it is thought to 
be not unlikely, that the Latitude or Extent of 

the Pulſes, in the Sounds of the ſaid Pipe in the 
Organ, are double the Lengths of their Pipes ad 
conſequently the Velocity of Sounds being known, 
namely, that they deſcribe 968 feet in a 24 of 
Time, by this Method the Latitude or Reach, which 
Sounds take in their Swings, will be determin', 
But this is no Proof of the preceding Principles, 
and is only a Deduction from them, which again 
likewiſe ſeems incredible in the Nature of Thing: 
for who can either imagine that the Pulſe of 
String, which is ſupposd to have a good Degree 
of Tenſion, ſhould oſcillate in a ſwing of 9 feet 
and a quarter, to produce one determinate Sound, 
or that it muſt be ſo in the Vibrations of the Ait, 
communicated from the Organ; if it is done by 
one Oſcillation, in the firſt Caſe, to which the 
other is made parallel, it is contrary to plain Senſe; 
if it is done by ſeveral, what is it which makes the 
Diſtinction betwixt the Aggregates of the Vibn. 
tions in the firſt Pulſe, from thoſe in the ſecond? 
or how is it poſſible, that a Repetition of them 
ſhould perform the Effect, requir'd, of Sound, if i 
is od that (ingly none of them can do it? 

Why Sounds F. 39. It is ether alledg'd, from Matter of 

— Fact, that Sounds are loſt, and vaniſh in the ver 

1 — as: Moment that the Sonorous Body becomes 2 

5 cent, 


— 
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2 Diſtance, well as « leſs, | 


remove from it ; from the Sono- 


which is ſaid to be confirm'd from what naturally _— 


it was impell'd, it will continue there, till it is 7? Lib. 
forc'd — thence by a new Effort of it, or the 8 
Pulſes which are propagated from it: But firſt, it 
vill be hard to imagine, if the Medium conſiſts of 
Diſtinct Pulſes or Pendulums, how there ſhould be 
ſich a cloſe Harmony betwixt ſo many * 
Oſcillations, as upon the ceaſing of the firſt, all 
the reſt ſhould loſe their Vibrations; unleſs, Se- 
condly, theſe ſeparate Pulſes are at length reſolv d 
into one uniform Pulſe, thro' the whole Medium, 
xccording to the Explanation F. 28, Arg. 7, or if 
they are not, ſince that uniform Pulſe and Re-pullſe, 
thro' the whole Medium, will much betrer fitisfy 
the preſent Phznomenon, a Solution of it cannot 
be a Confirmation of the foregoing Hypotheſis of 
ſereral diſtin Pendulums in the Air, ſeeing it may, 
it leaſt, as juſtly be explicated upon another, | 
9. 40. Moreover, by theſe Separate and Diſtin The Phanome- 
Pulſes of the Medium, the Sounds which are aug- vont of the 
mented by the Tubes, contriv'd for that pur- m——_ 
poſe, are thought to be explain'd, ſince upon eve- — rh 
Reſult of 4 pulſe, to the Cauſe which pro- Sir Il Newt. 
uces it, the Motion is increas'd, and the Pulſes Princip, p.372- 
being hindred from dilating themſelves, ſtrike 
upon the ſides of the Tube, and receive a new | 
Force from the Sonorous Body, by which Means 
the Sound becomes more full. This Explana- 
tion do's not agree with the former in F. 39 
for there it is ſuppos'd, that the Pulſe, upon eve- 
ly Recourſe or Reſult, is quieſcent, till a freſh 
Force excites it, and here, that it retains a cer- 
tain 


tain Motion, which is increas d by the Addition 
of a new. Beſides which, there would be- ſuch 
a Confuſion here of the little Moving Penduluns 
from all the ſides of the Sonorous Bodies, that 
they would claſh and interfere with each other, to 
that degree that the Calculation beforementiong 
of the Velocity of Sound, would intallibly be de. 
ſtroy'd, and it would be hard to conceiye hoy 

there ſhould be any Propagation of it at all, 
Laſtly, it is known, that paſtboard, if made intg 
ſuch a Sonorous Inſtrument, will have nearly the 
Sturwius's {ame Effects with one of Copper, and yet the vi. 
Colleg.Curiol: prations of the one will be acknowledg'd to be ve. 
ry different from thoſe of the other; and there- 
firs muſt create a wide Diſtinction betwixt the 
Pulſes of the ſame Medium, tho the Greatneſs 

of the Sound is much alike in both Caſes. 
| The Propagati- 945 To conclude, if theſe Pulſes were acknov. 
on of Sound, ledg'd in the Air, and the Rarefactions and Con- 
_ a hard denſations conſequent upon them, this could not 
— give any Account how Sound was propagated 
w»pon theſe thro' hard and conſiſtent Bodics, which they eu- 
Principles.” dently are; for if we ſtrike a piece of Timber at 
one end, and lay our Ear to the other, the Sound 
is impreſs d very audibſy upon it; but where a Do- 
tine in general is propos'd, concerning the Pro- 
agation of Sound, it ought to be form'd upon 
ſuch Univerſal Principles, as may be extended to 

all the Phznomenons of that kind. | 

The remaining $- 42. The Propoſitions in this Doctrine which 
* Propoſotions of remain, and which we have not particularly ex- 
#his Philoſophy min'd, are, Firſt, that the Velocities of the ”ulſes, 
_ _ propagated in an Elaſtick Fluid, are in a Reaſon 
ws of. compounded of the Dimidiate Reaſon of the El- 
derd? ſtick Force directly, and the Dimidiate Reaſon of the 
Sir If. Newt; Denſity inverſely, upon this Suppoſition, that the 
Princip. Prop. Elaſtick Force of the ſame Fluid is proportional to 
9% 49- its Condenſation. Secondly, That Pulſes being pro- 


pagatcd thro a Fluid, each of the Particles whe 
ro 3 I 
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. Chap. J. and its Propagation. | 

laid oſcillate, and are accelerated and retarded, ac- 
: cording to the Laws of the Pendulum. Third, The 
Denſity and Elaſtick Force of the Medium being 
„be, to find the Velocity of the Pulſes. Bur 
if, fince all theſe depend upon the Doctrine of 
1 WM Pulls, and only concern the Proportion of their 
Viaocities, in reſpect of the Denſeneſs of the Me- 
dum, and the Elaſticity of it, they are only ab- 


" BY naaed Resſonings upon falſe and groundleſs Hy- 
» Wl petheles, if there are no ſuch Pulfes, as we have 
« WH cxdervour'd to prove there are not. 24, They are 
Wl chiefly alledg'd to evince the Velocity of Sound, 


by Calculation, _ to what is found by Ex» ' 
perience, which the do not do. 34, They depend 

, 2 ncw Suppoſition, which is not true, that 

de Eliftick Force of a Medium is proportional to 

is Condenſation; fince Elaſticity, in general, ought 

w be meaſur'd by its own Force, and not by an 

. WH External that compre ſſes, and which therefore may be 

« betimes ſuperior to the Compreſſion, and ſome- 

4 times inferior to it, as we ſhall afterwards ſhew, 

9.43. To finiſh this Head of Sounds, and the The Riſe and 

Propagation of them; the Reaſon why theſe Ima- „i at we 


: mary Pulſes are introduc'd to explain Sound, ſeems u Jh, — 
„p be, that this Philoſophy had juſt before been con- r Reaſoning 


. WH fderiog the Laws of Pendulums, and had been taken «por Sounds. 

n D vith ſeveral Experiments concerning their va- Sir If. Newt- | 

o Wl fious Ofcillations, which hed given ſuch an Im-Princ.Prop40- 
preſſion to it, that the whole ther immediately — 3 

bed it ſelf into fo many little moving Pendu- 3 

„. ms, and began to play and ſwing about with as 

„ ruch Regularity and Order, and with as juſt a 

n MW firmony as if there had been ſomething more than 

- MW fincy in it: Thus if any one has been looking ve- 

e WY? intently, for ſome conſiderable time, upon any 

e bak and Vivid Colour, and he makes his Eye paſs 

o {W" other Objects, they will all appear of the ſame 

- complexion, and make him believe, if Caution is 

« M2 9, that there is ſomething real in what he ſees. 

d „„ E 
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Concerning Light and Colours, artortling th 


the Carteſian Account of them. 
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The Carteſian F. 1, T* laſt Thing we hall think it neceſſay 
3 of I to contradic, in the Philoſophy of.. 
1 — —.— wilar and Homogeneous Matter, is, its Accoun 
m the Modern, Of Light and Colours, which is ſo extremely ahiud, 
Sir If Newt. that I am apt to believe there is nat any one who 
Opticks, will defend it in the preſent Age, in which the 
my Robault Cap. Degrees of Reſrangibility in the Rays of Light, 
N. CG «8 original to their Refraction, ate experimentlly 
. prov d, as it is thought, to occaſion. thoſe yaing 
1 Senſations of Colour in us; for after ſo Rationalen 
iy _ Hypotheſis, which it is preſum'd to be, hon 
ever imagine little Globes of Matter arbitrarily con« 
triv d, and reyolv'd into ſundry Determynationgof 
. Motion, to be the Cauſe of our perception af 
1 Colours? Or that a Rectitude of Pores in Gli ot 
'q Water is neceſſary to produce à Tranſparency, 
when, according to that Notion, an Omni- trans- 
parent Body ought to be Omni- porous, and con- 
ſiequently nothing elſe but Vacuity & However ve 
1 tall make ſome, tew Obſervations upon the O 
1 pPlhiloſaphy of Light and Colours, and from thenct 
=. ae © proceed to the New. n eit eine 
The- Defnition F. 2. As to Light, the Primigenial is ſaid ta ca- 
. in the Internal Motion of the parts of the Au 
Tbs in he) minous Body, and the Secondary in a Diſpoblidn 
in the Matter which ſurrounds at, to recede ina 
Accoune.” ſtrait Line from the Aion of the Lucid Point. 
Rotzult Cap. This Action therefore of the Pritnigenial Light" 
27. L 16. principally to be conſidet d, fince:the-othet of che 
Par. $... : \, - at 
Secondary depends upon and ref es From it 
£5 3 24 ai © UE nne 0 
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un Cbap. II. Zighs and Colours. 1 
z. Againſt which we have this to object, that The foregoing | 
the Internal Motion of the parts is not an adequate — 
Cauſe of ſuch an Effect, there being Light pro- — 
duc'd from ſeveral Bodies, where it is not likely, 
or at leaſt, is not prov'd, that there is any Motion; 
gin rotten Wood, putrify'd Fil, a poliſh'd Dia- 
mond, &c. and from others, where it is not neceſ- 
ſry to ſuppoſe any Internal Motion, as in Fire, or 
even in Flame it ſelf, which, by what has been 
likcours'd above concerning Heat, is not evidenc'd. , 
to be under an unavoidable Agitation of its parts, 
ſo far as it produces Heat, and we may here add 

too. ? 

.4. On the other hand, the firſt Author and Conrradifed 
Founder of this Philoſophy, gives a quite different Cartes himſelf. 
Account of the Light propagated from certain Bo. Carteſ. Princ. 
dis, which ſhews the Inconſiſtency of it, whilſt Par. 4. 591. 
itendeayours to contrive another Solution for ſuch 
kind of Phznomenons, as thoſe of rotten Wood and 
putrify'd Fiſh, by aſſigning the Cauſe of their 
Light to a Contraction of their Pores, in their being 
dry'd, from whence it comes to paſs, that they 
we capable of admitting only the fineſt parts of the 
*cond Element. " 

5.3. But that which makes this Doctrine more The Dotirmeof 
Unrezſonable, is, the Introducing thoſe Imaginary % Globuli of 
Globuli of the Second Element, (and taking them [tre 
forgranted,) which we have already confuted, and Cartegan Ple- 
ſerting a Plenum upon a Similar and Homogeneous nam neceſſary 
Matter acknowledg'd, which is altogether impoſ- 40 © Solurion of 
lble, for if there was not ſuch a Plenum, all that pie, — 
s kid concerning the Propagation of Light, in an ;, A* 
altant, would remain unprov'd. | and — 
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eaſenable. Rohault Cap. 27. $. 30, 31, 32, &c. n 1. ; 
F. 6. Beſides, as to the propagation of Light, it is The 8. 
t"ident,from the Obſervations of Aſtronomers, that en of Lighe i- 
Lipht is not propagated from the Sun in an inſtant, 2 e. 


d from 


du ſpends ſeven or eight Minutes in its progreſs from gifts of Ju- 
| Q t ; 


< * 
hence * 
x 
4 * 
7 
1 
4 | 
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242. Concerning Deſcartes's Part, 

iger's Satel· thence-to the Earth, if the followin Reaſoning 

_ is true; ſince, when, the Earth is on the ſame fide 

Sit 22 of the Sun with Jupiter, the Ecliples of the 8. 

. Par. J. tellites are obſery'd 7 or 8 Minutes ſooner than they 

Book 2. p. 77. ate de termin d by Calculstion; and when on the 

contrary fide, 7 or 8 Minutes later, the reaſon of 

which Difference is affirm'd to be only this, That 

the Light reflected from the Satellites, in the ft 

| Caſe, go's a whole Diameter of the Earth's Or. 

1. farther than in the former, and conſequently the 

ppearances obſervable in theſe Satellites "muſt 
come later to our Notice. That it cannot | 

ceed from any Irregularities in the Motions of th 

Nlanet, or the Satellites of it, is accounted evident, 

- becauſe, altho' Jupiter and his Satellites are accele. 
rated in their Deſcent to their Perihelium, andre. 
tarded in their Aſcent to their Aphelium, yet in all 
parts of their Revolutions round the Sun, this Diffe. 

nee is only known in that certain poſition of the 
arth's Conjunction and Oppoſitian with them. 
The on / 6: 7. Another Objection which lies againſt this 
of Light not Account of Light, is, that it cannot ſolve the Re. 
— FA this flections of it; for ſeeing the 
m— Cap. Ray AC has no actual Motion, 
27.53 5. Par.. nor no reſilient Force, which is 
explain'd, and there is only a flat ire 
Preſſure in Light from A to C, the preſſure would 
be determin'd at C, without any Reflection at all 
to B, Light being only conſider d as an inflexible 
Line, in which Preſſure is propagated from one 
"og of, iro W i f a = 
The Ablurdity $$. Farther, the more ſolid any Body is, c- 
al Nee cording to the preſent, Doctrine, and the fewer Vi. 


5 


1 222 Tought co reflect, on the contrary, according to the 
D e . 
[| 27: $:36.61, moße Rays it abſorps, and the ſewer are feflected 

[ 6% ſtom it; aod therefore Black Marble, if ſuchs er 


evident, from cuities or Pores there are in it, the more Rays it 
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chip Ill. Light and Cuburr. 24 
of any Body wharſvever, which is i Con- 

Dk 1 F055. 5 R's, 752 | 
(. 9. Laftly, as, to what c 


* 


te more obliquely any Rays fall upon a tranſpa- % from 4 
ent Medium, as. Jus or Water, this Philoſophy — men 


reaches, they will upon that account meet with nber con 


more ſolid parts to refle& then 1 and yet at the cerning Tranſ® 
p 


ime time affirms, that a Tranſparent Body has pron Bodies. 
Rechlineal Pores every way, by which Light is, —" 
maſmitted, and therefore that there are no more g 7% ee 
ſolid parts one way than another, which likewiſe. , 

xr. Aſſertions, that are not to be reconcil d. 

. 10. And as this Doctrine gives no Solution gf The Refradions 
te Reflections of Light, ſo neither do's it of the , ow 
Neſractions of it. For it tells us, that different * Philoſophy. 
Reſations proceed from Light's being more eaſily Rohault Cap. 
tranſmitted thro? one Medium than another, and 27-$-38.Par.1. 
tht it is reſracted towards the Perpendicular ,in its 
pllge from Air to Glaſs; that is, is more eaſily 
maſmitted thro* Glaſs than Air, becauſe the party 
of the Glaſs being at reſt, do not give the ſame In- 
ttruption to the Progreſs of Light, as Air do's. _ 


in ts Refraction, paſſes through the direct Pores TH Preceding 
f the Glaſs, or thro“ the parts of it; if the firſt, Keel. Cp 
ere could be no Reſration, ſince Light would 445.38. Par. 1. 
meet with nothing to reſiſt it; if the laſt, it is ne- 

ſary to think, there muſt be 2 much greater 

Pificulty to ſurmount the ſolid and reſiſting parts 

Clas, than the more pliant and yielding ones 

Air; whatever Ingenious Compariſons may be 

wught to convince us of the contrary, by Bowls, 

the Globuli of Light are ſuppos'd a ſort of ones, 

eng more entangl'd and hamper'd in theit Mo- 

I" thro' Graſs, than upon a bard and even Plain. 3 
En. What yet embaraſſes this Philoſophy The gu 
"R, 3, that having before aſſerted, that Heat Molion in let. 
"bs in a conſus d and itregular Motion of parts, 27, * 
Nu Light do's in a direct and inſtantaneous Licks, both 

Q 32 preſſure 
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which this Phi- Preſſure of them, and not being able to deny Li 
loſophy affirms. ind Heat to exit Dr 9 ky | ag 
= _ is oblig'd to affirm. 2 direct Preſſure, or à Co 
27.4. Pars. to Motion, to be a cppfus d and irregular Motic 
compar d with which is really impoſſible: This, however, is e- 
$: 30, 31, 3% deayour'd to be ſoly'd from ſome accidental Caulg, 
c. and — namely, the unequal Parts of Light, and the un- 
_ equal Reſiſtance they meet with from the Matter 
that ſurrounds them, whereas before it had inſamd 
us, that the Globes were alike, and that the Na 
could not recede from a direct Preſſure, becaule 
they were equally ſupported on, all, hands fromthe 
Ambient Fluid, that is, becauſe they met every 
where with an equal Reſiſtance, upon which Ac. 
count they were compar'd to Columns of Water, 
Which N their Preſſure in the ſame way; ſo 
eaſy is it, for this Philoſophy, to forget what it had 
in abundance of Inſtances advanc d but a ſew Þ: 
ragraphs before. „ 


of colour in F. 1 ;. The next thing, after Light, is Colous 


general,and the Vhich are ſaid to conſiſt in Light's being reflectel 
Cauſes of OG” every way ſrom the colour'd Pod 8 _ certain 
Jets appearing Ys Of a 
hire or black. roughneſs ſpread upon the ſurface of it, by which 
Rohault Cap. means White is produc'd, from an abſolute Ref- 
27:9 53, 5% ction of the whole Light to all Gdes, and Black 
is from the ſmalneſs of the Parts of the Body, aud 
their being disjoyn'd , and ſeparated from, tach 
other, ſo that they become egſy and yielding j 
the Impulſes of Light, which t ercfore cnt ing 
. abſorpt and detain'd in its Subſtance, Vibe e 


* 


reflected from it to the Eye. 


„ 0108 
if F. 14. In anſwer to the firſt, If all the Ran 
ronfift Light, which are incident on a Body, cle 
05 with the fame Force, and as entire as they) el 
as Ae. Light would not be different from Whyte 
2 . whereas it apparently is; neither would it 1 
5 ap; Modif cation of Light at all, which this Phi WA 
phy affirms, tho“ it owns, it to be, the lealt thak# 
N 155 ſince it would be Light it elf, without 


loc 


I. Chap. II. Liebt and Colours. 245 
n Modification : Beſides, in a rough ſurface, how 

it 41 the Light, which is incident, ſhould be reflected 

un on every hand; with the fame Strength and Vivi- 

u, «ty, with which it fell, is impoſſible to compre- 
fend; for ſince; in 2 plain Surface, it is acknow- 3 

„ jeg" d to be inconceivable, the A ſperities will be 


ter WI ix uch a di ffuſivx e: 3 a, © 
10 eee — r 
c 7 en rae 

fbm's would'be reflected to the Eye in b, and, in 
the laſt, would not arrive at the Eye at all. 
Fi. Nor do's the Example brought to prove That Whitede- 
this Doctrine, that Sand which is white, if view'd pends wpon the 
thiv' a Microſcope, appears tranſparent, any ways . Wow 
tuirm it; becauſe it is no more certain, that 2 — 21 


vogeries of tranſparent Bodies, producing in us from white 
4 bf 


. hiteneſs, ſhould therefore owe Sand, wiew'd 
der Whiteneſs to a Determin'd Aſperity, in the e a Niere. 
at ſurface of the refleing Body, than that they f“. 


ſhould to the united Force of ſuch diſtinct tranſ. AE. . 
prencies; for ſince it is obſerv' d, by the ſame Mi- 


nich coſcopes, in the Blood, that its parts conſiſt f 
or ue red Globes, ſwimming in 2 tranſparent Li- 


quor, which Liquor, as well as the Globes, appear 


i toorther of an Intenſe Ned, it will be hard to ſay, 
eich y ſeveral tranſparent Subſtances, amaſs'd into 
de, may not appear of an Intenſe White, without 


King recourſe to the Roughneſs of the Surface, 

vhich reflects; ſeveral Bodies likewiſe; when view d 
chro a Microſcope, appear tranſparent, which yet 
oy of 2 white Colour, when view'd with- 


T 


(16. Beſides, Bodies of all Colours are by ſome arg. 2 

Fthe moſt Celebrated Philoſophers, and even In From Bodies of 
ur puiloſophy it ſelf, aſſerted to confiſt ultimate - al C, be- 
J linde tranſpareve perte; if therefore this Ar. J, f 1 
kament were a juſt one, it would follow, that _ 


[+ : : Tr 
de Congeries of Tranſparent Parts, which pro- — 


23 | duce 


1 


246 Concerning Deſcartes's Part ll 
Sir 10 Newt. duce a Blue ora Yellow, ſhould produce a White, 


* nch. namely. becauſe they are tranſparent, and are thtoy 
5. b „ Book 7' 1 a W 
2.4.55. together into one Megp, or Congeries. 


Ronzult Cap. *g. 17. The ſecopd Example, js, That Silyer, 
27.5.9. Par. l. after its Trial in the Fire is educ'd by the Gold. 
* No: confirw'd ſmith's to its Whitepeſs, by a Corroding Liqua, 
1 as the Decoction of Tartar, and common Salt, and 
wer which loſes loſes its Whiteneſs again by the Friction of the 
it: whiteneſs by Hæmatites, or Blood-ſtone-; but it is ſomething 
_ the Fire and re- wonderful that Fire, which is, and muſt be own'd, 
xy 7 _ as corroding as the Decoction of Tartar and 
tar. common Salt, ſhould introduce one Colour up- 
Rob:ult Cap. on it, and the Decoction a different; or that the 
27.$.55- Hamatites ſhould deprive it of its Whiteneſy whey 
all other Poliſhes improve it, unleſs there ven 
ſome particular Properties, or occult Qualities in 
tbem, which want to be explain'd. 

Nos confirm'd 9 18. Laſtly, we are yet to ſeek, wherefore White 
from Whitene/s being ſeen in every poſition of the Eye ſhould 
. in all he a Reaſon for the truth of this Hypotheſis, ſince 
Cap. 25. 6. 66. the Colours of other Bodies are ſo too; and n 
reflecting Glaſſes, where Light is intirely retum d 
mo them in ove ſituation, at leaf}, of the Eye, 
yet White is ſeen in none, unleſs Brightaeks, or 
the Vivid Action of the Rays, which reboynd 
from thence, are the ſame, as the Whiteneſs af tic 

Paper we write on. Wt \. wh 
The Nature of F. 19. In anſwer to the Account, given us of 
3 %, What the Nature of Black is; Firſt, it is no Argo. 
4 being * ment that it conſiſts in the Smaließ of the Parꝶ af 
ſite ro White. the Body, which is endued with that Qualit) 
Cap. 27. 5. 57. and Diſunion of them, by which they more res. 
dily admit the Rays which are incident, becayle 
Black is contrary to White; ſince then it would 
be more Natural to think, that as White is a Mo- 
1 dification of Light from a Rough Surſace, ſo Black 


ſhould be one of it from a Smoogh, 


Chap. II. £19ht and Colours. 247 
20. Secondly, Neither is it a Proof of this Hy- Not explain'd, 
theſis of Small Parts, and large Pores being tequi- 749 1% Rays of 
2 to Blackneſs, becauſe in White the Rays are his 2 — 

d ro be reflected, and in Black not; Hock for all 2 as Rang ; 
chat is yetevinc'd,the Rays may by ſome Methods or fleaed, and 
other be not reflected, without preſuming an Actual choſe of a black, 
ſngreſs of chem into the Subſtance on which they . 
fall; thus a Marble may rebound from a Stone, 
but when dropt on Lead, or on Clay, may not do 
it, tho' at the ſame time no one, to ſolve this Non- 
refiliency, ever dream'd of its being loſt and in- 
ungl'd in the Parts of either; that is, it is not 
hſciently evidenc'd in this Philoſophy , that if 
Black conſiſts in the Interception of the Rays, 
there is no other way of their being intercepted, 
thn by their Extinction in the Body it ſelf, 

(.21. Thirdly, If the Rays were extinguiſh'd in Net explatn'd, 
the Subſtance, it is not neceſſary that that ſhould be OO 
efeted by the Smalneſs of its Parts, and the Large- ſpouls * 7 
nefs of 1ts Ports, no more than a Stone, thrown into po 10 be ex- 
the Water, ſhould loſe its Motion the ſame way, einguiſt 4 in 
which no one will be forward, I believe, t6 ac- it ſulſlance, 
knowledge ; fince the Pores of the Water, as well 
u the Parts, are extremely ſmall, and yet Motion is 
extinguiſt'd without any ſuch neceſſity of latgePores 
ad ſmall Parts; and Why it may not be fo in the 
Actions betwixt Light and Body, as well as a Pro- 
jectile and Water, we are to be inform'd. | 

$. 22. Fourthly, From hence it will follow, that The Inſtance of 
the Inſtances alledg'd ate likewiſe as incompetent ae. 
to prove this Doctrine, 23 the Reaſons made uſe of -_ . 3 
t perſwade us of the truth of it. For, firſt, Tho' Aden of the 
Wood becomes Black by the Action of the Fire, as Fire, confured. 
ib Charcoal, that the Parts of it after the Action of Cap. 27. 9. 59. 
the Fire upon it, which remain, ſhould be more fa- S0. 
ſceptible of any Motion, as of Light, which is im- 
prels'd, ſo as to yield to it, is not to be ĩagin'd; it is 
more reaſonable to affirm, whilſt Bodies are ſuppos'd 
to conſiſt of Hete rogen:ous particles, that the lighter 
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Concerning Deſcartes's Patt ll. 
and more agile are thrown off by the Fire, and that 
the more ſolid and pertinacious are leſt behind, which 

as they reliſted the violence of the Fire, cannot 
but be ſuppos'd to retain an equal, or rather: 
greater obſtinacy againſt the Rays of the Sun; be. 
ſides it is own'd, that a white kind of Aſhes i; 
obſervable upon the Coal, which it is impoſſible 
to conceive ſhould have more ſolid and reſiſting, 
or reflecting parts, than thoſe of the Coal it (elf, 
ſince the former is eaſily made to move by a breath 
only, when the latter — ſubmits to a much 
greater Impreſſion. | 


The Inſlauce of $. 23. Farther, As this Philoſopby ſuppoſe : 


_ ay  Minutenefs of parts, and an Interval betwixt them 
chad white.con- neceſſary to produce Black, it is canſequent tit 
fated to affirm, that in black Bodies there is a leſs portion 
Cap. 27. 5. 61. of Matter than in white; and therefore ſince Gra- 
vity, in the preſent Doctrine of Homogeneous Mu- 

ter, is proportional to the Quantity of it contain d in 

3 Subſtance, black Bodies ought to be lighter than 

white ones, or any other; in order to evince which, 

the Coal is ſaid to be lighter than the Wood, from 

which it is made, and black Marble than white; 

but as there are 100 Inſtances where black Bodies 

are heavier than white, as Marble, or Jet, &c. than 

Wool, ora Feather, ſo it is wiſely ſubzoyn'd in this 
Philoſophy, that all things elſe muſt be equal, where- 

as in black and white Marble, or in Wood and Char- 

coal, all things elſe, are not prov'd to be equal; not- 
withſtanding which Caution, it is not manifeſt, that 

Bodies are light or heavy, according as they have 

greater Pores, and leſs parts, or the contrary, unleſs 

upon the Hypotheſis of Similar and Homogeneous 

| Matter; the truth of which Hypotheſis we have 
The preceding good reaſon, as has been ſhewn, to dery. _ 
Inflauce not F. 24 Beſides, in this Philoſophy all things elſe 
2 age, are equal, excepting the parts and Pores of Bodies, in 
wilefirmblack which only 7 differ; if therefore black and white 


{obe white, and are diſtinguiſh'd from each other, by the pecul 
white black. _ Portes 


* 
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dores and Parts of thoſe Subſtances, it will be neceſ- 
{ry that black Bodies, in general, ſhould be lighter 
than white; for if there is any Caſe. where it is 
not. ſo, the black muſt have more parts, and fewer 
Pores than the White Body, which is the very Ac- 
count given us of Whireneſs; that is, black will be 
vhite, and white black by ſuch a way of Reaſoning, 

6. 25. It is moreover ſaid, that black Bodies are The Inſtance ef 
ſooner ſet on Fire, by a Lens collecting the Rays lack Bodies be- 
of the Sun, than white ones are; but that this is 2 e fn 
w Argument is evident, becauſe Fire is more 5 
ly reviv'd in Cinders, which are white or graiſh, futed, as it re- 
tban excited in Coals, which are black, and Paper, {ares 10 thepre- 
to white, immediately burns, if held in the Fo- ſet Dodirine. 
as, when a black piece of Flint perceives not the * 
eit Effect from all its Violence; if other things 
ar here again ſuppos d to he equal, ſuch an Ex- 
ception admits of the ſame Anſwer as before. 

ſ.26. Laſtly, whereas we are told that white The Inflance of 
Bodies tire and fatigue the Sight, when black ones _ 8 _ 
cheriſh and refreſh it, and that therefore the Rays mg = than 
of Light are extinguiſh'd in the one, and reflected white, as ir reſ- 
rom the other; this neither is no Argument what Hel: h Phi. 
Way, or by what Methods the Rays of Light are % chtd. 
atmguiſh'd, or intercepted ; becauſe the moſt it . 27+ $+ 63+ 
proyes, is only that they are intercepted, which 
en never be drawn into an Inference of their be- 
ng intercepted in any particular manner; much 
ie by the Minuteneſs of the parts of a Body, and 
the Largeneſs or Multiplicity of its Pores. 

9.27. As to other ſorts of Colours beſides white rhe Refrain 
nd black, which are made by the Refractions of of 9 
„ a Ro 2 of them is this. 1 1 * 
" That ſuppoſing the Rays paſs. in little Globes 7,7 
from F to J. . G to * direct Motion, Fg — ac. 
deeting with a greater reſiſtance in AB towards counted fer in 
dthan S, it is made to revolve in the direction of this Philoſophy. 
STU, and fo proceeds to , and the fame may Rohault Cap. 
e hid of the Globe L in its progreſs to O. but 2 * cr. 


when 


but when it arrives at O, its revolution meets with 


' with a more direct and a leſs Vertiginous Motion, 


Concerning Deſcartes's ' Part I 
when the Globe 7 arrives at A, meeting from the 
Shadow there, namely D R, with a freſh reſiſtane 
towards the ſame fide, the Velocity of its reyoly 
tion is farther increas d the fame way, with which 
mecreas'd Velocity it proceeds to N; on the othe 
Hand the Globe L is revoly'd from S to T and 0) 


* 


a contrary Direction, and therefore go's on to J, 


from whence it is concluded, that ſince Red is ſeen 
at N, and Czrulean or Purple at P, that Red con- 
ſiſts in the Globes of Light, having a quicker Vet 
tiginous Motion than a direct, and Purple in h. 
ving a quicker Direct than a Vertiginous, and thi 


ther. fore thoſe that fall on A, are temper'd in theit 
| Motion 


ap Hl. Light and Calaues, 
Motion betwixt both in which Jellow eonſiſte, 5 
that Colour being obſeryable there; from bene 
ne ny be determin'd, 28 it is thought, jpto, what kind, 

of Motzon Orapge,or Gol d Colour, .w bach 2pP&MS 
ich betwixt X and W h Green which lys berwixt 


3 
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rand / may be reſply'>, namely, Greep is ſuppot d 
i v approach nearer fo à Direck thay a Vertiginous, 
8 nd Orange, on the contrary, more to a Vertiginous 


* = 
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than a Direct. 117 27 * 1 1 110 

0 28. The truth of it is, this Accoynt, at the The 44ſurdity 
feſt View, is ſo apparently abſurd, that it ſcarcely and Precari- 
deſerves a Confutation, We ſhall therefore on 7 4 this 
ky, Firſt, That why Shadow, as that is here men- = — 
non d, ſhould be an Impediment to the Motion vera! Ac- 
of Light is not evident, unleſs a Privation or Ab- counts. 
ſence of Rays, as Shadow 1s, can be a Reaſon againſt 
my other's coming without difficulty into the 
pace, which they have left. Secondly, That it is an 
Hypotheſis the moſt Arbitriry we can conceive, to 
ſuppoſe theſe Globes in the firſt place, and in the next 
to turn em round, and put em into'a Vertiginous 1 
Motion, without aſſigning a juſt Reaſon how it is 3 
produc'd; for if the Globe J in its Deſcent from 4 
F meets with a reſiſtance in the Line AB towards 
8, it would either be reflected towerds A C, or af. 
ter the firſt ſhock, by which S wonld he revoly'd to 
T, for Inſtance, proceed forwards in direct Mo- 
tion to Af. T hixdly, That allowing thadow could 
reſt, and the Globe be thrown round upon its 
Axis, it would be altogether impoſſible to explain 
the Colours of Bodies. in the me manner, which 


0 5 Jet ought to he dane, ſince Effects, which are 
fon, Like, are unwarily folv'd, where we take the La- 
ſeen I iiude to aſſiga them to different Cauſes, Fourtbhby, 
con- f Circular or Vertiginous Motion produces Cu- 
Ver- lours differeat from Light, Light by this Philo- 
hi. phy ought to produce Colours different from 
th il elf, ſince not only a Direct but a Circular. 
their I Notion is ſuppos d to be in it, in order ta pro- 


duce 
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The s of . 29. This Hypotheſis as unwarrantable and in- 

as: of edible as it is, is yet apply'd to the Explaining 
— explains Of the Colours of Natural Bodies, which are 
upon the afore · 


Conrerning Deſcartes Part Il. 
duce Hest. Laſtly, There are ſeveral Experi 
which prove, har Colours. produc'd by the wes 
ction of Light thro' a Priſm, do not depend on 
che various Terminations of Light and Shadoy, 
one of which is, that if a Beam of the Suns Light 
falls thro' the Foramen F, and is refracted thro' 
large Priſm A C B, plac'd at 20 foot diſtance from 
It, and parallel to E F, and is again with its white 
rt tranſmitted thro' another Foramen H, in a black 
ody G I, and made to paint upon pr the ſeveri 
Colours, as Red at :, Yellow at s, Green at ., 


E 


* 
vu 
. 


Blue at g, and Violet at p, intercept the Rays it 
E, I, m, u, o, by any Iron Wire, or any other opake 
Body, and the Rays at r, 5, r. . p will diſappen, 
whilſt the other Colours remain; from whence it 1s 
manifeſt, that the-Shadow, madeby the Wire, cauſes 
no Alteration in the colour'd Rays in r, ſince they 
continue the ſame, however, the Rays in ko rt 
hinder'd in their Progreſs, and conſequently Red, 
Yellow, Green, Blue or Violet, will preſerve 
their Colour, whether they border upon Shadov 
or not, which therefore can hive no Itifluetice in 


producing them. 


U 


up- 
pos'd to conſiſt of infinitely ſmall and e 
| ; paſts, 
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, and by that means to refra& the Light, and mention's E 
a impreſs upon its Globes a Circular Motion; thus edi 
n. nd, Flint, Marble, Sugar, Silk, Wool, Hair, Robault Cap. 
on Bl Herbs, and ſeveral other Bodies thro' a Microſcope, 27-3:6gFar.te 
kem to be colourleſs and tranſlu ci. 

But if this were granted, it muſt ſtill farther be 
:fitm'd, that where-ever Light is refrated, be the 
tranſparent parts of what Figure they will, its 
Globes will be revolv'd in a Vertiginous Motion, 
nd conſequently ſome Colour or other . induc'd 
won the Rays of Light in every refraction, which 
1s contrary to Experience; if it is not athirm'd, the. 
parts of Natural Bodies mult be exactly correſpon- 
bent to the Figure of the Priſm, and the Incidence. 
of the Rays and the Refraction the ſame, which 
u deny'd in this Philoſophy in the very Suppoſi- 
ton of their being reflected, ſince none of the 
clour'd Rays are fo in the Priſm. 

Beſides, in the Priſm all forts of Colours are 
produc'd, and we do not find any Figure of Glaſs, 
which is capable of exhibiting only one, as Natural 
Bodies do; from whence we may reaſonably con- 
clude, this is nothing more than an Imaginary Solu- 
tion, But we have confider'd this more fully in an- 
other place, and therefore ſhall omit any farther Pro- 
ſecution of it. | 

As to a Reflection of the Globes of Light, 
cauſing theſe Appearances of Colours, by various 
Incidencies, on the rough Surface of Bodies, it is 
together inconceivable how a Globe, being inci- 
dent upon a prominent part of a Surface, ſhould 
receive any other Direction than that with which 
it fell, that is, it will be reflected with an Angle, 
equal to that of its Incidence, which is only chang d 
1 without any new Modification 
iss Light. | | | ' 1 
. 30. In relation to the Examples alledg'd,from Tho 'Exanyles 
Wat is experienc'd by Dyers, that no Colour is ad- from 
ix vubouf the Aſſiſtance of Allum,aod lang noe 8 
I" With- 


Concerumę the New Theory Part Il. 
of um without an Additiom of Coperas, both which at 
Hypotheſis, corroding Bodies, and therefore penetrate into iht 
Cable cap. Subſtance of the Cloth, and open z paſſ:ge for the 
27-6.71.Par.1, mall Particles of Colour to enter; We anſwer, 
that this can be no affirmation of the preſent Do- 
anne of Colours, becauſe it ſuppoſes the colour d 
Particles already form'd, and only explains which 
way it is poſſible for them to be lodg'd in the'Pores 
or Fbramina of the Cloth, which is ting'd by them, 
The Infance g. 31. Laſtly, The endeavouring to confirm this, 
of Black conf hy making. Black to depend upon the roughneſs of 
Kobault Can the Superficies, on which the Light is incident, 
276.92, is to'ronfirm it, by making Blatk to conſiſt in 
what it had made White to confiſt in before, We 
ſhall conclude therefore upon the preſent Account 
of Colours, with an Admiration at the Eaſineſs 
and Credulity of Mankind, and even the moſt n- 
tional part of it, who can perſuade themſelves to 
ſit down and acquieſce in ſuch Exttavagant and 
Romantick Notions of Nature, and which, as we 
ſhall ſhew, are nor'condemn'd in the main, but ap- 
prov'd and vindicated in ſeveral Particulars, by 
thoſe who are thought to propoſe nothing to the 
World on this Subject, bur ſtrict and invincible 
Demonſtration, | | 


» 
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CHAP. III. 


Concerning the New Account of Light and 
Colours. © | 


The New Hypo- . 1. | [vin confider'd the foregoing Hypo- | 
theſts of Light L theſis of Light and Colours, and ſhewn 
. the Weakneſs and Infirmity of it, what can we rea- 
11 an its bl 21 ire i da,. idit — Ges 
|! chief Dearine,, mably inquire into, unleſs the Validity of a 
|] of whichis con. cond, which has been of late propos'd with a more. 
. than commom Afſurance of Demonſtration. 1 
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Chap. I. of Light and Colours. 
hich there are 3 Things principally affirm'd ; sir Iſ. Net. 


_- 7 


% That Colours, in Ather, are the Connate Opticks. | 
rroperties of the Rays of Light, namely, that 
here are, different kinds af Rays, which originally 
ud immutably aſſert a, Colour peculiar to them; 
© ſome cauſe che Senfation of Blue in us, others 
of Green, a third of Red or Orange,, or Violet, 
nd ſo on; and thoſe which have different Co- 
ours, have likewiſe different Degrees of Refran- 
jility, 24, That the Colours of tranſparent co- 
bud Bodies are owing to the particular Com- 
rolition and Contexture of their Parts, by which 
they are made capable of tranſmitting or reflecting 
one fort of Rays only. 34, That the Colours 
of Opaque Bodies are caus'd by the various Make 
ad Conſtitution of their Parts, by which they are 
tetermin'd to reflect Rays, that are of one certain 
lind. This is the ſum of the Doctrine of Co- 
lours, and as for Light, that is ſaid to be com- 
wunded of all the variouſly colour'd Rays blended 
nd mix d together. 1 
[n relation to the Firſt, namely, that Colours Sir Iſ. Newt. 
n the Connate Properties of Light, it depends Opticks, Prop. 1 
yon 2 Propoſitions: 1/2, That the Rays of Light, I, & 2. Par. 1. 4 


« Light in general, is differently refrangible: * 


24, That thoſe Rays, which differ in their De- 
prees of Refrangibility, differ alſo in Colour; to 
ove which 2 Propoſitions 10 Experiments are 
roduc'd, none of which are concluſive of the 
Aſertion, 

5. 2. The Firſt and Second Experiments are, The 1ſt aud 2d 
That if we take Paſtboard, and paint it with two Experiments 
lifferent Colours, as Red and Blue, there will be rage | 
i greater Refraction of the Blue than the Red ; gbr. whit 4 
lztis, ſuppoſing a Square piece of Paſtboard; and are differently th 
Ne half of it to be laid over with a ſtrong red Paint, gebe. k 
a the other with a deep or Violet-blue; if this alſo in f 
& look'd upon thro' a Priſm, which refracts the be If owe: 


$hts of both, the Blue will appear higher or more Opticks, Book 


re- 
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m Plate 2. Par. refracted, and the Red lower, if the reſtacting 
5. Fig. 11. 12. Angle of the Priſm is turn'd upwards. So in the 
rig. 7. Second Experiment; it the ſame Paſtboard, which 
is diſtinguiſh'd into Red and Blue, is made ys 
of, and its Rays are collected by a Lens, aud d. 
Focus's, after their Tranſmi ſſion thro! it, are 
ſery'd, the Blue will ſooner determine its Rays 
on an oppolite Wall or Paper, than the Red; that 
is, the Focus of the Blue will be nearer to the 
Lens than the Red is, which is ſuppos d an Eyi. 
dent Proof, that the one is refracted more than the 
other; thus, let A be the Lens, the Focus 
of the Blue will be in hi, and of the Red in . 
| as ig dg is the Blue 3 of the Paper, and fe the 
Red. | 

\ The Rays of F. 3. But tho' this were allow'd to be 2 clear 
Light not pro- Demonſtration, that Red and Blue have differen 
. 47 Actions, or different Degrees of Refrangibility, 
ferently refran. Which we can readily acknowledge, fince that may 
gible. be evidenc'd from the different Perceptions we have 
of them, which various Perceptions muſt be oy- 
ing (our Organs of Senſation, and our Mindy 
which receive the Impreſſions from thoſe Or- 
gans continuing the ſame) to ſome different Aion 
external to us. Yet we do not fo fully conceive 
how from hence it is prov'd, that the Rays of 

Light are differently refrangible., 
Arg. 1- $. 4. What we mean is, that the Experiments 

Ace we 4) are entirely own'd to be true, notwithſtand 
apt which, it no more follows that the Rays of Light 
ty to belong to are differently refrangible in their own Nature, be. 
Light, fromour fore their refraction ſrom the different Action of 
different Per- Red and Blue, obſervable upon a Wall or Pape, 
4 of Red than from their different Actions obſervable upon 


Blue, as - | 
from theſe Ex. Our Minds. 5 gl 
periments. So that theſe Experiments prove nothing farther 


than our Perceptions do, and we may 28 juſtly 
aſſert that the Rays of Light are differently t. 


frangible, becauſe we perceive a Diſtindtion o 
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Red-and Blue, as we may, becauſe the Effects of 

em ire not every where the ſame, and alike on the 

Wall or Paper, or upon our Eye, looking thro? a 

priſm; that is, both the Cauſe of our Perceptions 

e Colonrs in general, and of the different Ap- 

perinices' upon the Wall, or Paper in particular, 

@nnot be demonſtratively prov'd, from the Effects 

we experience, in the one Caſe or the other. 

The Cauſe of Perception cannot be immediate- 

y -evidenc'd from Perception it ſelf ; nor the 

Cauſe of Heat or Colour from an Impreſſion ob 

thoſe Properties upon us; and for the fame Rea- 

for, altho' there is 4 different Action produc'd in 

dur Minds, or on the Paper, it is not from thence 

certain what the Cauſe of that Action is, that we 

ould preſently pronounce it to be an Innate dif- 

krence in the refrangibleneſs of Light, unleſs there 

14 neceffary and unavoidable Connection betwixt 

hem; which there is not, by what has been faid, „ 

in the preſent Section. | .- 

For if a different Action upon the Wall; or the 

Eye looking thro' the Priſm, is a reaſon of the 

Imate difference in the refrangibility of Light, 

when we perceive à difference of Action upon our 

Minds, in our Perceptions of varying Colours, that 

beght likewiſe to infer an Innate Difference in the 

rirangibility of Light, and conſequently, where 

dhe Rays of Light are uniformly the ſame, as they 

wy be ſuppos'd to be, before the contrary is evi- 

len d, they are yet, upon this Hypotheſis, prov'd 

webe different, without any Circumſtances to 

tuſe the Alteration, ſince the Mind and its Or- 

ganz of Senſe are unvary'd, and the colour'd Body 

* pfeſum'd to have no Influence in changing the 

2 which is reflected from it. W 

N What has been alledg'd in the preceding 4 farther Ex- 

tion; is, that from a bare Contemplation of Ef- pcation of Ar- 

Oo cannot always directly and neceſſsrily in- fl 25 

the Cauſe of em; but theſe Experiments om y?“ 
* | 


* repre- 
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repreſent the Effects as they lie in Nature, and from 
thence, without any farther Proof, we are immedi. 
ately carry'd to the Cauſe that is ſuppos d to pro. 
duce them, which yet ought never to be done, 
unleſs where there is a plain and evident Inference 
of each other, which by a juſt Analogy betwixt 
the Action of Light upon the Mind, and upon a 
Wall, or on Paper, we have ſhewn there is not; 
we ſhall therefore now prove, from the E xperi. 
ments themſelves, that they do not include the 
leaſt neceſſity of the difference of refrangibiliry 
| in Light, | | 7 
Arg- 2+ $. 6. For, Firſt, tho' the Intervals of Red and 
From 4 Diffe- Blue are not the ſame, from the Eye viewing them 
rence in _ thro' a Priſm,- nor meet in the ſame Focus, when 
— ie collected by the Lens, it is not certain that theſe 
Eye. not nece/- Appearances, differing in their Diſtances, proceed 
ſarily proving from a different refraction of Light, unleſs a diffe- 
a different ker rence of the refraction of Light, and a difference 
fraction ung. in the Diſtance of any Phznomenons from us are 
reciprocal Terms, and mutually ſuppoſe each other, 
which it is plain they do not; ſince albeit, where 
there is a different refraction, there muſt be a dil. 
ference of the Phænomenon in the Diſtance, yet 
the contrary do's not always obtain, that where the 
Diſtance is different, there muſt be by conſequence 
a different refraction; and yet theſe Experiments 
only aſſert a difference in the Diſtance of the Phz- 
nomenons, and from thence conclude the other. 
If it is ſaid, that a Difference of Diſtance in the 
Phænomenon, where Rays are acknowledg'd to be 
refracted, and a Difference in Refraction are conver- 
\ tible Terms, thatis not true neither, for there may be 
a refraction of Rays, and yet all the Phznomenons, 
which are conſequent upon that refraction, (al! 
not owe their immediate Cauſe and Exiſtence to 
fuch a refraction : Thus, for Inſtance, the Rays 
of the Sun are refracted and collected by a Lens 
and tho' each Ray approaches, and is determin'd 


o 
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o: Point from its refraction, yet its Heat is not 
#riv'd from thence, by which, upon an Afem- 
gage of em, they become inflammant; and fo, 
tho Diſtance or Diſtinction in the Phznomenon 
my follow Refraction, yet there may be ſome 
other Principle to which it is owing, beſides Re- 
ation conſider'd by it ſelf, Tis by Refra- 
tion confels'd, that we ſee the S when it ſets, 
nd yet the Difference of its apparent Diſtance, 
from what it ſeems to have in its Meridian, is not 
ought to proceed from the fame Cauſe, but from 


e Interpolition of the Terreſtrial Bodies in the 


de Caſe, which do not occur in the other. 

If therefore a Difference of Refraction in ge- 
real cannot be inferr'd from a Difference in Di- 
face in any Phænomenons, and where there is 
leſtaction ſuppos'd, all the Phznomenons that 
flow are not neceſſarily deriv'd from it, it will 
ot be certain that a Difference of Diſtance is de- 
ny'd from a Difference of Relraction only, even 
where a Difference in Reſraction is acknòwiedg'd. 

Laſtly, if it is farther argu'd, that a Difference 
f Diſtance do's infer a Difference in Refraction, 
vicre there is a Different Refraction only conſi- 
&rd, that is taking for granted, what remains to 
be proy'd. 
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7. If nothing of this can be affirm'd abſolute- Nor certain 
ly, it will yet be ſaid in this particular it may, har the Di- 


amely, that the Diſtance of the Phznomenons 


ſtance of the 


Phanomenons, 


Meds from a Different Refraction, becauſe it is ;n thi; garnier. 
| lar Ca e, pro» 


ently anſwerable to the Laws of Reſraction 
10 2 Priſm, or a Lens in other Caſes; for it is 


"012 Priſm, where its refracting Angle is turn'd 
oY up- 
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upwards, the Ray that is moſt refracted is ele. 

vated the higeſt in reſpect of a, which is ſuppos d 

to be the Eye, as b is the retracted, and c the Ele. 

vated Ray, and on the other hand, the Lens colled; 

the Rays which arc moſt refracted to f, and which 

are the leaſt to g, ſo that the Focus of the forme 

ſhould be nearer to the Lens, than that of the latter, 

But on the contrary, we ſay, where a new Pro. 

perty of Light is introduc'd, it is not certain it 

ought to be explain'd by the Laws of the Old, 

How is it neceſſary, that becauſe the Solar Ren; 

admit of ſuch Determinate Reſractions in th, 

Priſm and Lens, that therefore Colours, whole Na- 

ture 15 ſuppos'd to be as yet unknown, ſhould be 

under the ſame Diſcipline and Preſcription! Be- 

ſides, this Account, which common Opticks gives 

us of the Refractions of Light thro' a Prilm o 

Lens, may be juſtly diſputed, as we (hall al. 

terwards demonſtrate, and that the different Di 

ſtance, which we perceive in the Phænomenon 

ariſing from Reſraction, do's not proceed from the 

different Inflection of the ſame Rays of Light 

but from another Cauſe. 

Arg. 3: $. 8. Hitherto we have conſider'd what Arzu 

Since different ments can be rationally had, from a Difference oi 

Refrafions o the Diſtance of the Red and Blue in theſe O 
not maſs | ſervati | different reſrangibility o 

eanſe Colours, ſervations, to evince the different retrangibility n 

there 15 no Rea · the Rays of Light; we ſhall now inquire, Whethc 

fon why Co- any farther Argument lies againſt the preſent Do 


lours ſhould on- ctrine, from the different refraction of the fan 
ly proceed from 


4; Light, falling with various Inclinations on a Lens 
8 na — it is 9 th theſe ReſraRions, tho' different, all 
incapable of exhibiting any colour'd Phznom: 

nons; for if they could, we ſhould have a ent 5 

tion of Colours from the refraction of different 

figur d Glaſſes, and even from thoſe of the {an 

kind, as Convexes, cither in different parts of th 

ſame Curvity, where the Reftactions are differen! 


or in different Curvities where they coll, 
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Rays at changing Diflances, If therefore, where 
Rays are differently refracted, there is no Colour 
conſequent from thence ; why ſhould we imagine 
that where there are Colours, they ſhould proceed 
ſom a difference in refraction? | 

9. We would not, however, be thought to Arg. 4. 
tny, that Red and Blue have different Degrees 2 ir Wi 
a Action, and conſequently of Reſrangibility, a — 
fnce in F. 5, we acknowledge it is evident of Light are nor 
from our very Perceptions ; all that we contend prov'd to be 
ſ therefore is only this, that theſe Experi- Z 'e- 
meats do not prove, that the Rays of Light,“ See. 
© far as they are colour'd, are differently refract- 
ed, or which is the fame, that their Colour ariſes 
ſom the Refraction, and conſequently that they 
& not give us a true Explanation of the different 
Actions of Red and Blue, or of any other Co- 
ours. | 

t muſt be confeſs'd, that where there is a dif- 
ferent Colour, there is a different Refraction; but 
this no more proves that the Colour of Light con- 
ſts in a different Refraction, than, becauſe Gold 
s bezvy, and alſo yellow, it is an Argument that 
Yellow conſiſts in Gravity; that is, Colour is one 
Property ofi Light, as it affects the Eye, and diffe- 
rent Refrangibleneſs when it is tranſmitted thro' a 
Priſm another ; but what the riſe and cauſe of theſe 
wo different Properties are, is the Queſtion, which 
cannot be reſolv'd by aſſuming the one to explain 
the other. 

\. 10. This Hypotheſis moreover aſſerts, that Light way be 
lie Rays of Light are differently refrangible in Homogeneous, 
their own Nature, and want only refraction to 2% its Re- 
| f 3 frangibility 
parte them, being mixt and united into one Bo- prifm:; 
dy of Light. Bur if the Rays of Light are dif- different. 
rently refrangible, yer if they are ſo from any 
"reign Cauſe, extraneous to the Rays of Light 
ſiemſel ves, they will not be differently refrangible 
"their own Nature, and conſequently Light may 


R 3 be 


{ 
[ \ * 
1 
; 
4 
Fi 
1 
1 
r 
4X 
= 
>, p 
1 
* 7 
„ 
11s 1 
| 


EP 
* 
7 
* 
\ 1 
„ 
f 
* 
- BY 
z _ 
9 


1 

. 

: 'v 

6 5 

. 

* 

F Y 

. 1 1 

* 77 

14 1 


* — 


— 5 


— 4, a * * 
8 = 2 1 — 
- — 


262 Concerning the New Theory Patt ll 


be perfectly Homogeneous, albeit this Philoſo. 
phy affums the contrary, 
Arg: 5. . 11. And yet, in theſe Experiments, there i; 
The differen: nothing more endeavour'd to be prov'd, than that 
— —— the Rays of Light are in general differently reſna. 
160 _ % gible: For it is taken for granted, that there ci 
Hypotheſis of be nothing in the colour'd Bodies themſelves tg 
17-m1:g-neow produce this Difference of Action in the Rays of 
3 the Light, becauſe it is preſum'd, according to the 
Ew —_ Hypotheſis of Similar Matter, that there is no Di- 
in its Applica. ſtinction betwixt one Body and another, excepting 
tion 10 the pre- in the Figure and Contexture of the Parts; that 
ſeut Doctrine. E therefore ought firſt to have been evi. 
denc'd, before a ſecond had been introduc'd upo 
it; ſince beſides the Abſurdity of ſuch an Hypo- 
theſis it ſelf, there can be nothing more Unreaſon- 
able, or Prepoſterous, than to deduce Heterope- 
neous Colours, from ſuppoſing Matter to be Ho- 
mogeneous, which, by its different Appearances and 
Shapes, ſeems to be Heterogeneous, by the Me. 
diation of Light, which is ſuppos'd to be Here- 
rogeneous, when in all reſpects, excepting in this 
New Repreſentation of it, it ſeems to be Homo 
geneous. | | 
Arg. 6. $.12.- And as this Hypotheſis depends upon 
That if Refra- Matter's being Homogeneous, to prove the R 
ctions oy 2 of Light Heterogeneous, or differently refrin 
— 1 gible, ſo it likewiſe aſſumes another Liber), 
lourdiays Which cannot be juſtify'd by theſe Experiments 
do not produce namely to infer an Innate Degree of Refrangible 
theſe Obloar neſs in the Rays of Light, when it is not prov'c 
* unleſs by ſuppoſing that it may not, ſome way 0! 
rate them, other, be accidental to it; for if every Ray © 
which they do Light has its particular Degree of Refrangibility 
+0 it will be neceſſary, either that every Refr46io! 
will ſeparate them, or that there is ſomething be 
culiar in thoſe Refractions that do; which, if 4 
low'd, the different refrangibility of the Rays 6 
Light is not a neceſſary and eſſential Proper y 


Li2rg 
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Light, but only accidental upon certain particular. | 
— for whatever may be ſaid to — this - K owe, 

- ; | ; pticks Ma- 
Objecton, by ſhewing the Colours will not be nuſcript. 

uc'd from plain Glaſſes, or from the Lens, &c. 
according to the Manuſcript we have ſeen, they are 
only Artificial Evaſions, to get quit of the preſent 
Difficulty. | 

(. 13. 9 If there is a Difference of Re- Arg. 7. 
ſringibility obſervable in the Effect, after the 4 Capacity of 
Tranſmiſhon of the Rays thro' a Priſm, it is not being different- 
neceſſary the ſame ſhould be permanent and con- f e 
ſtant in the Cauſe, as the Rays of Light, beſore , ef Light 
that Effect was produc'd, and before their Tranſ- being originally 
niſion. Thus, for Inſtance, that Brightneſs which Herentinaheir 
ve perceive upon the Refraction of the Rays thro R Trangibilin. 
; Sphzrical Glaſs to a Focus, no one will ſay ex- 
ited in Light, when it was diffus'd, and before its 
Collection: Tis true, there was a Capacity in the 
Rays of Light to be collected to a Focus, and fo 
there is of diverging from one by the Intervention 
of a Concave; But it cannot be therefore affirm'd, 
that Light is differently refrangible upon that Ac- 
count: Light is Homogeneous in its own Nature, 
rotwithſtanding theſe different Refractions, which 
ae ſolv'd _ the Suppoſition of its being ſo; 
lnce, if Light was differently refrangible in its own 
Nature and ty, Wren a Concave and Con- 
vex might equally determine it to one Focus; For 
if thoſe Rays, which are more languidly refracted, 
xe collected ro a Focus by a Lens, others, which 
me more ſtrongly refracted, * meet in a Fo- 
cus from a Concave, or at leaſt they would not 
preſerve thoſe diſtinct Properties of Collecting and 
Diſperſing the Rays of Light, excepting upon the 
duppoſition of Light's being Homogeneous, And 
the ſame Reaſoning, as we ſhall afterwards ſhew, 
vill bold in the different Refractions of Colours, 
\ Which muſt neceſſarily be accounted for upon this 
very Hypotheſis of Homogeneous Light; but this 
R 4 | will 
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to the incident Rays; at the Diſtance of 18 Feet 


1. Exp. 3. 


The Third Ex- 


periment ex- 
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will more Naturally fall under the Third Experi. 
ment, which we [hall now explain. | 
F. 14. In this Experiment the Room is made 
perfectly dark, and there is only one Ingreſs per. 
mitted to the Light, thro' a ſmall Perforation i in 
the Shut of the Window þk, to which a Glass 
Priſm feg is oppos'd, perpendicular in its Axis 


and a half an Image is caſt upon the oppokte Wall, 
which upon the turning of the Priſm round upon 
its Axis, aſcends and deſcends, and is then ſtatio- 
nary, when the Rays that are incident are refrafted 
with the fame Angle, with which they fell: This 
Spectrum, as it is call'd, was of an oblong Form, 
having two parallel Sides, and two Semicircylar 
ends expreſs d by the Figure a bc d, as the Triangu- 


lar Section of the Priſm is by feg; the Breadth 


D 


ches 1 


of the Image a b was two Inches , and anſwer'd 
to the Suns apparent Diameter, including the Pen- 
umbra, which was one part of this Appearance; 
the Length of the Image was about 19 Inches and 
2 Quarter, and the Length of the Rectilinea ſides 
about 8 Inches. The refrating Angle feg of the 
Priſm was 64 Degrees, and with a leſs Angle the 
Length of the Image was leſs, the Breadth remain. 
ing the ſame; If the priſm was turn'd about 1's 
Axis that way, which made the Rays emerge mer 
obliquely out of the 27 reſracting Surface gn 
art | 3 
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. dum ge, the Image increasd in Length an Inch 
or two, or more; if the contrary way, ſo as to 
je dale the Rays fall more obliquely on the firſt re- 
. lasting Surface fe, the Image became an Inch or 
nwo ſhorter; but the Priſm being plac'd in the ſta- 
fa zonary poſture, as before deſcrib'd, the Rays fell 
is ndicular upon the oppoſite Wall. It was 
et ther obſervable, that different Angles of Refra- 
i, don in the Priſm, as Fe g, caus'd the fame Length 
n of the Image nearly, and that the different Magni- 
» de in the Perforation of the Window-ſhut, and the 
lfferent Thickneſs of the Priſm where the Rays 
uß d thro, and the different Inclinations of the 
frim to the Horizon, made no ſenſible changes 
n the Length of the Image neither, nor yet the 
ütferent Matter of the Priſms, ſince a hollow 
Glaſs Priſm, fill'd with Water, would produce the 
me Effects. This notwithſtanding, it is evident 
ſom the Laws of Opticks, that Rays which fall 
won a Glaſs in a certain Angle, and are refracted 
vith the ſame, upon their egreſs cannot deſcribe an 
Oblong Figure, where they enter with a Circular; 
{ather, it is likewiſe experimented, that at cd, which 
sſad to be the leaſt refracted End of the Image, 
Red Colour is obſery'd, and at ba, where is 
lkewiſe affirm'd to be the greateſt Refraction, 
the Colour is Violet, or a deep Blue, and the In- 
termediate Spaces exhibit from Red, in order, 
d Orange, Yellow, Green, Blue, Indigo, to the 
en⸗ Violet, 
te; 15. We have endeavour'd to give a full and 
nd Wi perfect Deſcription of this Third Experiment, 
des WF fince the whole of the preſent Doctrine was form'd 
the ad contriv'd upon it, all the other Experiments, 
the nich follow, ſtand or fall upon this Foundation, 
nd are only ſeveral Variations of it. In the re- 
\uting of which, whatever has been argu'd from 
6", 8%, rot, 13, might be here repeated; but 
de itall here principally purſue, what is more 
| . i pec u- 
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peculiar to the Phænomenon we are now to en. 
mine. 
The preſent C. 16. In Confutation of what is concluded fron 
Doctrine of this Experiment, namely, that Light is Heteroge. 
— and Oo, neous in it ſelf, we cannot but in the firſt Jace 
rs not prow'd bf * Par (T h P12 
from thence, Obſerve, that it is neceſſary the Room ſhould be 
dark, and Light prohibited from paſſing any where, 
Arg. 1. excepting thro* the Foramen in the Shut of the 
From a Dar- Window, to which the Priſm is oppos'd: But if 
kened Medium, Darkneſs is requiſite to this certain Appearince 
Being — of Colours, and to the perfect Shape and Di. 
— * og be. menſions of the Image, which is projected upon 
fore deſcril/d. the Wall, it will follow that theſe Colours and 
that Image, in ſome meaſure, proceed from cer. 
tain, and we will ſuppoſe at preſent, an unknown 
Action betwixt Light and Darkneſs, after the 
Tranſmiſſion of the Rays thro' the Priſm, which 
Quality Light had not before its paſſing into a dit. 
ferent Medium, as that of the darken'd Ather, 
and there fore cannot, from ſuch an E ffeR, be deem, 
or imagin'd, to conſiſt of an Heterogeneous N.. 
ture, unleſs Light is preſum'd to be the fame 2 
7 Darkneſs. 

If the Medium of Light and Darkneſs are the 
ſame, there ought to be the fame Colours in the Vi. 
vacity of em, and the ſame Image in its Clearne\s 
and Diſtinction produc'd, without any ſuch Pre- 
parations as this Experiment ſuppoſes; and con- 
ſequently a Priſm, oppos'd to the Rays of the Sun, 
thall produce the ſame Phænomenons upon a Wal 
that is illuminated, and ſet in the broad Light 0 
Day, as well as upon one that is obſcur'd, and for- 
bid any other approaching it, excepting whil 
makes its paſſage thro' the above-mention'd For: 
men; which if it can, all this Preparation is of 0 

| Significancy or Importance. | 
Arg. 2. F. 17. Moreover, what gives an additional Force 
From the Pen to this Reaſonipg, that Light aſſumes theſe Pro: 


wmbra that 7 V 0 4 . ion an 
| lines the ſide ox berties and Conditions, after its Refral 15 


bound to appear, and both parts are diminiſh'd in 
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i obſery'd to line and edge, as it were, the Sides will affirm te 
of the Spectrum; but no one will athrm therefore ,,.,;,,1" 1 
that Shadow exiſted originally in Light, and was Ligbt. 

not ſuperinduꝰ d upon it, by the Intervention of 

ſome Cauſe or other external to it; and there is 

the ame Reaſon to think, that the Colours exhi- 

dited on the Wall, are only different ſorts of Shades 

rroduc'd from ſome hitherto unknown Affections 

in the Priſm, and the Darken'd Medium, which 

we ſhall afterwards explain; and that they had no 

Being in Light before their Refraction, excepting in 

Capacity of —_ into theſe ſeveral Forms,upon 

their being di ffus d and ſhatter'd by the Priſm,into a 

liferent Æ ther, and from their various Refractions. 

5.18. That Colours are different Shades of Light Arg. 3. 
ſcems to be farther evinc'd, from their fade ing like From the Ana- 
common Shadows upon the Ingreſs of the Sun's !ogy of the roy 
Rays, and ſubmitting their weaker Action, more _ 2 | 
or leſs, to the ſtronger and more forcible it im- en Shes 
ports, Whereas were they produc'd from Lights, dows. : 
which were variouſly refrangible in their own Na- 
ture, and which mix'd and united A made 
by its Complexion that Light we behold, ſince 
ſome Rays are acknowledg'd, upon this Hypotheſis, 
to have a leſs degree of Refrangibility, and others 
2 greater, than that, which is a middle Compoſi- 
tion of all, and ſince likewiſe thoſe Rays, which are 
more reſracted, have a leſs Action, and thoſe which 
re leſs, a greater, it would neceſſarily enſue, that, 
lnce ſome parts of this Image or Spectrum would 
more powerfully affect our Organs of Seeing than 
tic Rays of the Sun themſelves, tho they were 
permitted to enter, the Light, upon its Admiſſion, 
ould only obſcure the more refrangible part of 
the Image, and leave the other entire: On the 
other hand, ſeeing that part of the Spectrum is alſo 


pro- 
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proportion to the Light that flows in upon them, 
it ſeems to be a Demonſtration that all the reſtaded 
Lights are weaker than the Sun's, as Shadows ate, 
whoſe Nature they ſeem to imitate, (for ſhadows caſ 
or reflected by a Priſin are likewiſe viſible in à ſull 
Light of the San) and are therefore not ſeparate 
and divided forces of it, ſhatter'd and diſpersd, ac. 
cording to the Doctrine before expounded, to ſe. 
veral ſides, but various Enervations or Deſects of 
the ſame Individual Homogeneous Light, accord. 
ing to its different Influxes into an enlightned or 
darken'd Medium, and according to the different 
Angle and Thickneſs of the Priſm and the, Parts of 
it, thro' which it is tranſmitted, 
Arg. 4. §. 19. This ſtill will be more obvious, if we 
That Colours, conſider what may be eaſily experimented, name. 
from the Re. ly, that if we take a Lens, and, having oppos'd it 
— to the Foramen in the Window. ſhut, ſuffer the 
1 ; 3 
of Light, and Light to be trajected thro' it, the Rays thus te- 
wor originally in fracted, and receiv'd upon a Paper, will be ſo far 
1, prov's from from exhibiting any Colours, that they will repre- 
the Experiment ſent the Clouds, which paſs,in their Natural Bright- 
of a Lens. . , 
| neſs and Clearneſs; on the contrary, if the Lens is 
carry'd deeper into the room, and, by remo- 
ving the Paper farther from it, is made to collect 
the Rays to a Focus, there are Colours apparent- 
ly produc'd, but with little or no Order or Di- 
ſtinction. | „ 
Which ſeems to be a Proof, that, where the 
| Rays fall on the thinner parts of the Lens, and 
are carry'd farther into the darken'd Medium, 
which is the preſent Caſe, thoſe A ffections of Co- 
lour are produc'd in Light, which before did not 
belong to it: What the Reaſon of this is, we ate 
not yet oblig'd to cxvlain, 'rill we come to cſta- 
bliſh the Principles of that Philoſophy which we 
are defirons to advance. | 
It is ſufficient, that Colour, in Ether, is only: 


certain kind oſ Shadow, when refracted thro'a * 
N inc 
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luce in different Places of the ſame darken'd Me- 
Jum, and by a different Thickneſs of the parts of 
the fame Lens, it is evidently caus'd, whereas in 
ther Circumſtances it is not. 

(.20. Beſides, what Account can be given why Tha; there are 
hundred Refractions of Light are perform'd, ſeversl Refra- 
om which no Colours enſue? which ſeems to be dien, from 
;mpoſſible, if Light was in its own Nature Hete- _ — 
rogencous, and it was its property to divide _ : 
its being refracted, as has been before obſerv'd. * 

9. 21. After conſidering the Colours of this After its Co- 1 
Image, it will be neceſſary to examine into the Di- leurs the Di- i 
nenſions of it, which it is faid could not any ways ents — 
be accounted for, unleſs by ſuppoſing that the Rays conjider'd. i 
of Light were diſpers'd, and differently refracted 
in their being tranſmitted thro' the Priſm; for it 1 
thought to be impoſſible, by the Laws of Re- 
ſtaction, that any Rays, which fall upon a Priſm in 
Circular Figure, ſhould not come out with the 
the ame, where the Angle of Incidence and of the 
ſecond Refraction 1s equal. i 

9.22. In anſwer to which, we ſhall, without N reaſomm wwy Il 
ny Foramen in a Window-ſhut, or a dark room, we ſhould ex- | 
tſcride what may be experienc'd at any time in lun the Phe- 
open Light, and if the Suppolition of a daken'd * 
Medium is capable of ſolving what we experience 3 Medium. 
n an enlightned one, we may as well take the one rather than av i 
5the other; If it is not, there is no reaſon can be #ng917's. 43 
lledg'd, why we ſhouid rather explain the Phæ- 1 
12menons of an illuminated Medium by 2 dark, 3 
than a dark by an illuminated. 

. 23. In an illuminated one the Experiment The Expen= | 
i this, That if a Priſm is held againſt the Rays of ment made | | 
the Sun, ſo as they ſhould fall directly upon PEI 1 
Axis, which is plac'd in a parallel Situation to the 2 
Horizon, with the refracting Angle, or the edge 
of the Priſm downward, and the oppoſite ſide ex- 
Aly correſponding to the roof of the Chamber, 
Thus let e 4c f repreſent the uppermoſt Surface of 

: ; | the 
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the Priſm, 4b the edge, rr the Rays, which in 
reſpect of dc or ab, or the Axis parallel to them, are 
in a perpendicular Direction, there will 5 ſeveral 
Images reſult from this Poſition of the Priſm, z of 
Light, and 2 diſtin- 
guiſh'd into various 
Colours; the firſt of 
which are evidently e 1 
produc'd by the re- | | = 53 
flection of the 2 ſides * WT Wn toc oem. 
of the Priſm, which {| fi |= . 
are oppos'd to the ee 7 
Sun's Rays ea fe, and / 
a deb, ſince either ; 
of 'em vaniſh, if edfc is obſcur'd, and the 30 if 
adcb is, and bot elſe. It is likewiſe obſeryable, 
that the 2 Images reflected from edfc are pro- 
jected to different parts, the one towards 4, which 
is the Brighteſt, and the other towards m, which 
is more faint and languid, and therefore ſeems to 
be a Re- action of the Image at l, upon the Surface 
e d fe, from whence it is reflected to ]; and it is 
not improbable but the fame would happen in reſ- 
pectof the Surface adb c, if there was a due Poſiti. 
on to receive the Impreſs, or if the Reflecting Bo- 
dy was hard and conſiſtent, inſtead of the Han ng 
of the Room, upon which this Image was ahbeve ; 
that theſe Images are reflected is farther evident, ſrom 
the Circuit they deſcribe,by turning the Priſmround 
upon its Axis, ſuitable ro what is experienc'd in po- 
lIiſh'd Steel, which are alike revoly'd, and from the 
Incidence of the Rays, which ſlide off much in the 
ſame manner, and with the ſame Law that they 
fall, ſo as one Surface of the Priſm ſoon loſes its 
Image in revolution, which is taken up and ſup- 
ply'd by another, as the ſides retire and are zverſe 
from the Sun, and others advance towards rt. There 
are two things more to be taken notice of, in te- 
lation to theſe reflected Images: Firſt, the 175 
| WAI 
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qhich are reflected from e de Fi produce a broader 
nage than t hat which is reflected from 4 4c be 
The Second is, that a Stream of duskiſh Light is 


the refiected Images, and upon the decay of 
te Sun's Force the whole Image ſeems to ſpread 
nd diffuſe it ſelf into a large Ambitus, which 
| yroportionably impair'd in its Brightneſs, “as 
te incident Rays in their Strength, To which 
ze may add, That if theſe reflected Images are 
miected in the full Light of the Sun, they loſe 
« their Brightneſs, yet preſerve their Diſtincti- 
in, and are not wholly obſcur'd by the ſtronger 
Action of the deſcending Rays. The other ſort of 
; Imges are colour'd, and are two alſo in number; 
0 fometimes I have obſerv'd 2 likewiſe, beſides 
he firſt, of a weaker [mpreſſhon, namely, when the 
Sn has obtain'd its utmoſt Force of Action, which 
tem to be made from the Ne. action of the Sus 
beams, or of the Primary and Brighter Images, 
pon the ſides of the Priſm: As for the two 
'ivid and Lively Images painted, the one on 
he Roof, and the other on the Floor, upon oppo» 
g the Priſm to the Sun, as the former were from 
:iection, theſe, on the contrary, are evidently 
em refraction, fince the Rays which fall on 
44, paſſing alſo thro' 2 fe, are turn'd upwards 
m ! to the roof of the Chamber, at ſome Di- 
ance from the Priſm ; this Spectrum is always much 
lager than the other, which we ſhall afterwards de- 
ende, and if either of the ſides we have mention'd 


a ue obſcur'd, vaniſhes, but do's not, if e df c is; on 
| other hand, the Rays which {all on Ae paſs 
7 ro eh Fand are refracted downwards to the Floor 
l the Chamber, at a ſhort diſtance from the Priſm, 
j is of a leſs Length than the former, and ſcarce- 


! exceeds the Breadth of one of the ſides of the 
"rim, and alſo vaniſhes, if either of the laſt Men- 
d Surfaces are obſcur d, but do's not if 4 4 
is; 


qmetimes obſerv'd to iſſue forth from both ends 


27L 


37> 


is common to both of them (even with the refled. 
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is; it is farther experienc'd, that if edef, by 
gradual Revolution of the Priſm upon its Axis, ig 
made to move from J, fo as the edge ef ſhould ap. 
proach to w, the Image on the Floor is lengthen'g 
and draws nearer to 4 b, and the ſeveral Orden of 
Colours tremble and move like fo many languid 
Flames, grow ſcatter d and diffus d, and at length 
wholly diſappear. But if ede is revoly'd the 
contrary way towards I, the Image ſhortens, and 
the Colours vaniſh by degrees, without any ſuch 
Trembling Motion; on the other fide, if edfci; 
revolv'd from ws towards i, the fame will happen 
to the longer Image projected on the roof of the 
Chamber, that it will lengthen, grow bright ad 
tremulous, and at laſt vaniſh, as before was faid to 
arrive to the other upon a contrary Motion; and 
if it is mov'd from I to m, the Image will gradu- 
ally diſappear without any alteration, unleſs by 
contracting the ſeveral Orders of Colours; and this 


ed Images) in their Stationary Poſture, to emit 
Trains of Light, which lie in ſmall and lender 
Beams, repreſenting a Penumbra; and which folloy 
the Motion of the refracted Images. | 
Farther, both theſe Images very nearly appe 
and vaniſh at the ſame time, and would probably 
exactly do it, if all the Angles of the ſame Priſm 
were equal, which they were not in that which ve 
made uſe of; they alſo deſcribe, upon the Revolu- 
tion of the Priſm, a very ſmall Circuit in their 
Appearance, as it is neceſſary they ſhould, if they 
proceed from Refraction. Again, If the Rays of 
Light, which are incident on the Priſm, grow faint 
and languiſh from the Interpoſition of Clouds 
ſometimes each of the Images are divided into tuo 
Teſs vivid, and at other times are confus'd into an 
undiſtinguiſh'd, and a large Colour'd Spectrum. 
Laſtly, If they are projected on the Rays of the 


Sun, acting with their full Force, they loſe (4 * 
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reflected Images before) their Clearneſs, they be- 
come only juſt diſcernible from the Light, which 
obleures them, and ſeem like Colours that are upon 
the point of vaniſhing, tit et 

b. 24 From this ſhort Hiſtory of the Affections Frim a general 
of Light and, the Priſm, compar'd with what has f the 
been recounted of em, where the Medium is?“ %% Ex. 
urken d, may be plainly collected, that all theſe r , . 
phænomenons are produc'd from a different Weak- the colour d 
ring of the Rays of Light, which Weakneſs; or PLenomenons 
Impairment? of their Force, could not be origi- 7 
ully in the Rays of Light themſelves, and there- 15 Refrattion | 
ſore Light is not from hence, nor cannot be prov'd, of ibe Light in- 
from any of theſe Experiments, to be Heteroge- cident upon it, 
ous in its own Nature, previous to its Refractions; 224 — 
ve (ball therefore go thro! theſe ſeveral Obſervations, Licks i ſelf. 
nd evidence that nothing of that which this.Do- p 
| arine advances:can be concluded from them. 

5.25. We may therefore, in the firſt place, eaſi- Arg. 1. 
ly allow, that the reflected Images conſiſt of a The reflefed 
Light, which is leſs Forcible than the Incident 1mages weaker 
Rays: This is manifeſt to our Sight, ſince they 3 
re not endu'd with that Vivacity and Brightneſs, eh is ob/er- 
vhich we perceive in the Rays themſelves; be- vable in the 
des which, when the Incident Rays are diminiſh'd Incident Rays. 
in their Luſtre, a perfect Shadow reſults from the 
Reflection of the Priſm, and becomes Jarge and 
Affus d, ſuitable to what always follows from a 
Weakneſs of Action; but this, [ am apt to think, 
vill ſcarcely be affirm'd, that Rays, which are re- 
ſected, have a Force equal to the Incident, and 
tierefore it may ſeem ſuperfluous to endeavour at 
t Proof to the contrary. | 

$.26, If this is granted, it is likewiſe as cer- Arg. t. 
an and infallible, that this diminiſh'd Light from If the Light 
Refleftion, was not in the Rays of Light before of he refleed 
Reflection, as that the Incident Rays are not the ge #s _ 
refleted, or that Light is not Darkneſs; fince % 1 — 


, | | re reaſon- 
Rfore the Incident Rays of Light are apparent- 2 aſſ m. 


8 y 


x of the refracted 
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that the Light 7 from what they were before, by a Re- 
ction from the Priſm, it is not poſſible for any 
Image s. one to: conceive, that the Refraction of em thrg 
do'snot, Light is different after its Refraction, from 
what it was before its Incidence, and conſequently 
it cannot be inferc'd that Light was Heterogeneous 
before ſuch Refraction, becauſe it is ſo after it; 
if Refſraction do's better preſerve their Nature, that 
is, if Refraction makes a leſs Alteration in the Ni. 
ture of Light than Reflection do's, in the firſt 
place, we muſt affirm, that the colour d Spectrum 
comes nearer to Light than the reflected Image, 
which is contrary to our Senſes; and 24, that re- 
fracting Teleſcopes are preferable to the reflecting 
poliſh'd ones, which is difavow'd by this Doctrine. 
g. 27. Let us farther examine into the Ana 
Arg. 2. there is betwixt Reflection and Reſraction, and the 
From 4 Com- [mages produc'd by them; and firſt, asto the Nature 
pariſon betwix? of theſe two Actions, it is very evident that they 
. not di ffer, ſince Re- 
e 3 5 
Refradlion, it is fraction is only a con- 


E N. 
; 1 „ \ Fig · I. 
wanifeſt theretinu'd Reflection thro N 
can be no more the Fluid, at a diffe- „ 3 
LES: J Ts Me 


—_—_— rent Angle from that of " 

2 than there Incidence, whereas Re- SC * © — 

is in RefleAion, flection is perform'd in . r 9 | 
if « ſeparation the ſame Fluid, and in . 
of Cn the ſame _ Thus 547 * 
7 Light is #1, let 4c repreſent a Force deſcending from a to the 


neceſſary with- Point c, that which falls on the ſide of it, is reflect 
out a different ed to d, thro' the Points e, f and g, from the Per- 
2 Fpendicular, or elſe the contrary way to h; if there- 
Light fel. fore the Rays are ſeparated from each other by their 
lateral Reflection, i. e. from the ſide of the Point 6, 
there will be the ſame Reaſon they ſhould be like- 
wiſe ſeparated by their Vertical Reflection, . 
from the top of it, ſince the Nature of the Fluid is 
the ſame which reflects, and only differs in this, — 


a Priſm, ſhould better preſerve their Nature; if it 
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the Parts of it towards i & rather ſuppreſs and hinder 

the Separation in Refraction, than aſſiſt it, and con- 

ſequently the reflected Image would be colour d, con- 

ray to Experience ; if the Rays are not ſeparated in 

their lateral Reflection from c to 4, it would follow 

that the refracted Image, according to this Philoſo- 

ty, would not be colour'd, which on the other 

kand is contrary to Experience.  ' | 
$.28. It is alfo to be obſerv'd, that the Angles Arg. 3. 

Reflection being equal to thoſe of Incidence, is 1fchere vas ori- 

vo d from a Suppoſition, that cb is deſcrib'd in the &iely « diffe- 
ame Time and with the fame Force with 4c; there- 4107 Refr "of 

biluy in 

, fore let a Beam of Light ac deſcend at once to c, x of Light, 

ö which it is as certain it do's, as that any other - precedent 10 

rent concerning it is true, and is confeſs'd/by this Het Adu 

Miloſophy ; If now there was any Diſtinction in the — — 

Force of the Rays, at the Point c, antecedent to ag 9 

their Refraction, we ſay, it ought to be alike diſ- feltion as Re- 

cover d by Reflection, ſince the Diſſimilar Rays Fraction. 

Fg 1, would be unequally reflected to and I; 

or Fig. 2. 46 is = : 

tc Y becauſe the E<LLLD> 

Forces of which | 

bey are compound- 

— — 

af ae =fb 4— — 

ba; = aut 2 2 

be rorceof Deſcent remaining ſtil] the ſame, if fi is 
ester than &, or fg leſs, it is evident the Re- 

6 ſetion will be in the fr Caſe to z, and in the laſt to 


9 — . d ,, 


3 tu ay 


. þ which is the caſe of Heterogeneous Rays deſcend- 

- In at once from à to c, and reflected from thence. | 
0.29. Having conſider'd the Nature of theſe arg, 4. 

| wo Actions, in their Compariſon with one ano- 4 Dpukiſh 


er, let us now inquire into that of the Images Light flow: 


& Winduc'd from them. They have both of them 1 = 
rams of a duskiſh Light, flowing from their ex- —_ _ 


nemities, and the colour'd Image is enlarg'd and ges, and there 


trated, according to the different Incidences of is 4 variable 
| 5 > the Contraction 
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and Dilatation the Rays, as the reflected ones are; if thereſore the 
in both, Properties of the laſt weren:verimagin'd or conceiy'd 
to exiſt in Light before Reflection, there cannot be 
any juſt Reaſon aſſign' d, why, before RefraQion, 
the Properties of the firſt ſhoul4, and if not theſe, 

why any;pthers, which are the-Conſequences of it, 
Arg. 5. . zo. Beſides which, in the reflefted Images, 
The Diſſipation they are manifeſtly diſſipated and difpers'd, to 1 
of - 2 of wide Ambitus, upon the Decay of Light, which 
Keb and is alſo conſequent in its Refraction thro' a Lens: 
Refrattion, # For, tho“ Rays, when ſtrong and active, are col. 
Proof of their lected to a Focus, ſo as to put into à Flame cer. 
being weaken'd: tain Objects, which are plac'd in it; yet as the 
Force of thoſe Rays declines, the Focus is by de- 
grees ſpread and diffus'd, and caſts it ſelf into a 
tbin and diluted Spectrum: From whence it is 
plain, that it is an undoubted Property of Light, 
to overcome the Oppoſition made by the. Glaſs 
to its Action, when it obtains its entire Force and 
Energy, and to yield and in ſome Meaſure ſub- 
mit to it, as it becomes more weak and languid; 
ſince therefore this is a known and evident Aﬀe- 
ction of Light, both in Reflection from, and Re- 
fraction thro' a Glaſs, to attribute the Length of 
the colour'd Spectrum to a different Cauſe, than 
what isacknowledg'd in other Caſes, is neither agree- 

AX able to good Senſe, nor a true Philoſophy, _ 
Arg. 6.\ Fg. 31, But to ſer this Matter beyond Diſpute, it is 
From the co. obferv'd in the Eig. f. 23, that the reflected uy 
lour d Spectrum from ed fc is larger than that ſrom 4 dc b, on tne 
—— 6 contrary, the refracted Image, which is made by the 
dences of the Ligbt iocident on ed fc is much ſhorter, and more 
Sun's Kays, contracted, than that which is form'd by the Light, 
than the ſide of which is incident on a 4 c b; which isa Demonſtrati- 
oy Refradting on, that as there is a ſtronger or more direct, ora ſuller 
_ Action of Light requir'd to producea larger reflected 
Image, and a weaker or more oblique to produce 21 
ſer, ſo on the other hand, that a ſtronger or more di- 


rect, or a fuller action of Light is requir d top * 
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leſſer refrated Image, and a weaker or more oblique a 

þroer,ſuitable ſtill to the Nature of common ſhadows; 

and if it is acknowledg d, that the Rays, hen ſuppos d 

Similar or the ſame, acting differently, or under diffe- 

rent Circ umſtances, may produce this Length, in re- 

ſpect of the whole Image, it will equally hold in the 

ſeveral parts of it, namely, that every particular 

Length, in the ſeveral Orders of Colours, is to be de- 

duc'd from the different Action or Circumſtance of 

the ſame Rays; but that which would be a ſuthcient 

Confutation of this kind of - Arguing from the 

Length of the Image, is, that the Spectrum, with 

all its Diſtinctions of Colour, is, in ſome Inci- 

dences of the Rays, no longer than the Breadth of 

the Priſm which refracts them. Arg. 7. 
5. 32. That the ſeveral Parts of the colour'd Frm the ſeve- 


Image follow the ſame Laws with the whole, is — 


”- 


alſo manifeſt, from turning the Priſm round upon ;, che refrated 
its Axis, from / towards mz; for by that Means Images, being 
al the Orders of the Colours will be lengthen'd more or leſs en- 
in the Image, which is projected upon the Floor, — 
thro' the Sides of the Priſm edfc and eabf, that tbe Rays, or the 
Is, by making the Rays rryr to fall more obli- 4 of 

quely upon edfc, or paſs thro' a thicker portion #he Priſm ig 
of the Glaſs, either of which mult neceſſarily di-. 
miniſh the Action of the ſame Rays, inſomuch 

that when the Rays are to paſs thro' the whole 

Body of the Priſm, ſrom the Surface ed fe, to the 

edge ab, the whole Image preſently diſappears. 

Thus, ſuppoſe EE RET 
edato bea Plane "Pp 
in the Priſm, pa- 

nlle] to its Ex- 

tremities; in the 

firſt 175 „the 

Rays, falling win 

2 certain , Inci-© 
dence near the 


17 , | a 
Argle e, have different thickneſſes of the Glafs, to 
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be refracted thro', from whence they come to be 
differently weaken'd, and conſequently to apex 
colour d, as well as di ffus d; but upon the reyo]. 
ving of e towards d, the fame Rays fall, as in Fig. 
24, ſo as to meet with the reſiſtance of the whe 
Line e a, from whence the Colours immediately 
vanifh, as not being able to tranſmit themſelves thro' 
fo large a Space of Glaſs, and a Shadow or Intercep- 
tion of the whole Rays ſucceeds. 
As this happens in the Image c b, which is caſt 
upon the Floor, as before deſerib d h. 23, ſo the 
) fame arrives to the colour'd Image, projected upon 
the Roof of the Chamber, by a contrary Motion 
of the Priſm from 4 towards e. Thus Figure 3066 
repreſents the Image refracted to the Root, a it 
did before the Image on the Floor, if the Priſm 
is revolv'd from d towards e, as in Fig. 4*, the 
Rays will fall upon the fide of the Triangle 40, 


— = — 5 
7 - : 


as before, and for the ſame Reaſon the colour d 
Image vatiſhes, and introduces a perfect Shadov 
in its place, whilſt in Fig. 34, ch appears in all its 
Diſtinctions of Colours, by a various Refraction 
Arg. 8. of the Rays thro' the Angle e 4 d. 
From the 5.33. To confirm this Reaſoning ſtill farther, 
Brightneſs and jt js obvious that the leaſt Refracted or Red-making 
1 „Rays, as they are call'd, are determin d to c, and 
pain br , the moſt Reſtacted, or the Violet-making towards 6, 
leſs ache of Fig. 1* and 34, that is, the brighteſt and moſt vivid 
Glaſs, and of paſs thro? a leſs reſiſtance of Glaſs, and the molt 


_ YG faint and Janguid thro' a greater, which therefore 


thro' a greater, ſeems to be a Proof, that betwixt the Point c, Fig. 
5 | * - 1%. 
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1, or 4 Fig. 3, where Light proceeds without In- 
teruption, and ghe Line d, Pig. 1, or de Fig. 3, 
where none is Wanſmiered, all the intermediate 
colours from Red to Violet, are only various 
Shades of Light, according as it is more or leſs re- 
ſilted in its Refraction; ſince eſpecially as Red ap- 
proaches the neareſt to the Colour of the Sun, fo Sir Il. Newt. 
le has the next refemblance to a Shadow, or ms Far. 1. 
an abſolute Privation of the Solar Rays; and this Br. — 
is ſtill more evident from the Experiments made Micrograph. 
upon the thin Plates of Water or Air in this Phi- Obſerv. 9. 
loſophy, and thoſe on AMuſcovy Glaſs by Dr. Hook, ** 47. 


F. 34. If we alſo add, that the weaker the Light Arg. g. 
is, the larger is the Image projected by Refraction, From tbe Blue 
25 is evident from F. 30, ſeeing the Length of Image being 
the Blue Image is much greater than that of the 2% f Jn 
Red, and the Red much greater, when it meets ,y, Red image 
with a greater Oppoſition, than when it do's with greater han 
2 lefs, from the Inclination of the Priſm, or is im- another, where 
prefs'd with a leſs Force from the languiſhing of — ed 
the Sun's Rays by a Cloud, what can we reaſon- Raysis —— 
ably conclude, unleſs that the colour'd Rays are, or the Force of 
upon this Account likewiſe, anſwerable in their the Rays leſs, 
Properties to thoſe of a ſhaded or alter'd Light 
expreſs'din F. 30 : 

$35: By F. 14, it was experimented, that, the Arg. 10. 
retracting Angle being 64 Degrees, with a leſs From the 
Angle the Length of the colour'd Image was leſs, g * 
the Breadth remaining the ſame, apd conſequently Jimini', - 
vith a greater Angle, the Image muſt be propor- h Angle i 
tionably increas'd; which is ſuitable to what we greater or leſs 
have aſſerted, ſince in the firſt Caſe, the reſiſtance % 54 Pe. 
ls leß, and in the laſt greater; that is, the Light?“ 
vill be ſtronger in the former Inſtance, and there- 
fore leſs diffus'd, and in the latter, as the Force 
of it is impair'd, it muſt of neceſſity be more ſcat- 
terd and diluted, which is exactly correſpondent 
to all other Shadows, and is an Argument for us to 

Ss think 
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think, that the Colours of a Priſm are not any thing 
di ſfetsent jrom then.... 
Arg 11, 6.36. Laſtly, the colour'd Images, as other Sha- 
From an A-. dows, do not only owe their Diſtinctions of Colour 
_— 7 to the Interpoſition of ſome Body, but to the Qus. 
Kalles ; 5 5 ity of the Medium alſo, into which they are rend. 
rade ate, ed. Thus in the full and direct Rays of the Sun, a; 
when i ted tue reflected Image, caſt upon them, loſes of its Bright. 
1 the £495 ef refs, and in Darkneis acquires one, ſo do's the reſtad. 
1 ed likewiſe; trom whence it is evident, that as on the 
one hand the Diſtinction of the reflected Image is leß, 
or greater, as the Action of the Sun, on the con- 
trary, is greater or leſs, ſo on the other, the re. 
ſracted is ſubject to the fame Laws. 
«If the affri- Y.37. It therefore Shadow is own'd not to be 
on, or I'roper- in Light Pre- exiſtent to its Reflection, and thole 
3 _ Images, which ariſe from Refraction, are nothing 
fie a. elſe but different Shadows; it is very Demon- 
nall, „ Light, ſtrable, that Colours, or the foregoing refracted 
thoſe of the re. Images, are not originally in Light, but are v4- 
Fradted arent. rious Modifications of the fame Homogeneous 
Light, according as it is ſubjected to various Cir- 
cumſtances and Conditions of the Medium of Glaſs, 
The Objeclion or Ather, thro' which it paſſes; for if it is ob- 
of the Priſm, jected, that a Priſm, fill'd with Water, produces 
-— op the ſame Effects, as a ſolid Priſm do's, we in the 
ſwer'd. firſt place anſwer, That we own it produces the 
ſame kind of Colours, but not the fame diſtinct 
and individual ones, ſuppoſing their Tranſmiſſion 
thro Water; as if the Images are caſt upon the 
Rays of the Sun, there is a Diſtinction of Red 
and Blue, taking thoſe Terms in a general Senſe; 
but the Red and Blue in one Caſe, is as different 
from the Red and Blue in the other, as the Green 
of 2 Laurel is from that of a Willow. 24, We 
reply, that ſince theſe colour'd Images are produc'd, 
by what foregoes, from the Edges of the Priſm 
chiefly, and not ſrom the Body of it, it matters 
not whether the Subſtance of the Priſm conliſts 
of Glaſs or Water, | For, 
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Cub III. of Light and Colours. 
For, beſides what has been already advanc'd, it 
« evident, that if we look thro the thicker parts 
„bora Priſm, no Colours at all appear, and do not 
ir WT ic in the Revolution of it, till one of the Ed 
1. Wh comes towards the Eye; an the other hand, if the 
. ages of the Priſm are taken off, one of which I 
23 le at preſent by me, the Colours are more diffi- 
t. Wl wltly ſcen, and thoſe, which preſent themſelves to 
„ Ws, are leſs ſtrong and vivid, and of a narrower 
he WW Compaſs: So that if the Edges were flill made 
6, WM nore blunt and obtuſe, it is probable they would 
n- WM wholly vaniſh; and for the fame Reaſon it is, that 
e. Win Globe of Glaſs no Colours are apparent, ex- 
cepting at a ſmal] Point or Arch of its Circumfe- 
be Wl rence, thro' which the Light is trajected, which 
vie WY lone would be a ſufficient Confutation of the Do- 
ag frine of the Rainbow, as it is here of that of the 
n- Friſm, both which make Light to be retracted 
ed WM thro' the Body of the Glaſs Subſtance, in order 
2-0 rx Colours, whereas no ſuch thing is done, 
and which we ſhall ſhew in our Priciples to be 
ir- impoſſible. vie 
als, .38. When we ſpeak of Shadows of Light, Arg. 12: 
ob- ud when we fay Colours, as they are refracted The Reflefed 
ces Wl thro' a Priſm, are no other, it is certain that we #24 Refradted 
the WI make all Colours of a weaker Nature, than that —— _ 
the Wl Light, and conſequently, one would think, the x £4 Rays of the 
nct WW Weaker Rays ought to ſubmit to the Stronger, Sun, or yer 
jon WM which it is evident they muſt, if we conſider the Preſerving their ' 
the WI Rays of Light themſelves, without any Action nay ns 
ted the Body, from which they are reflected, or thro' Proof * 
iſe; WW which they are refracted, which this Philoſophy there is nothing 
ent Bf only do's; how therefore the Shadow of a Priſm, 7mate in the 
cen Wt projected. by Reflection, or the colour'd Image by 2 * 
We Refraction, ſhould preſerve their Diſtinction in the- 4 
c'd, ag of the Sun. when the firſt is acknowledg'd, 
the laſt prov'd to be weaker, cannot be ſhewn 
ters WY from this Philoſophy ; what we are now to know, 
is tis Wbether the Rays of the Sun are dimiviſh'd 
| in 


in their Action, in different Circumſtance of Op. 
poſition from the Priſm or Ather; and if 
are, Whether, in the 1/} place, Colour as well ;; 
Shadow, as they are produc'd from the Priſm, may 
not be accoumed for, from ſuch a Diminution; 
and in the 24, Whether we might not argue, thy 
Abſtracting from every thing elſe, but the Force 
of the Light, and the bare reſiſtance of the Gli, 
both Shadow and Colour ought wholly to diſip- 
pear in the Rays of the Sun, as they are more lan- 
guid in their Action, or elſe afhrm their own Na. 
tural Vivacity, and the Force peculiar to ther, 
neither of which we experience; which is there- 
fore a manifeſt Sign, that the reflected or refracted 
Images have not any thing Innate, and owe their 
Exiſtence, not to the Original Properties of the 
Rays, but to the various Conditions under which 
they lie, and the different Relations of Action 
they have and obtain, in reſpe& of their own 
Force, and of that of the Bodies, upon which 
they act. | 
Arg. 13- 6. 9. For let us imagine any other Caſe thun 
From the ſeve that of Light, ſuppoſe it Water; becauſe it diſ- 
7 Phenome- ſolves Salt, quenches Fire, and in other Applics- 
. fen, tions has ſtill different Effeds; is it reaſonable for 
Cireumſances, us from hence to conclude, that Water has theſe 
compar d with Effects originally, before ſuch Applications 
abe Phenome- Light, when it is reflected from a Priſm, cauſes 
— bright Shadow, when refracted thro? it, colour; 
Your Circum- When tranſmitted thro a Lens, it gathers to a Fo- 
ſtances. cus, thro' a Concave diverges from one; will any 
one upon that Account, and for that Reaſon affim, 
thattherefore theſe Effects exiſt previouſly in Light 
to its Refractionꝭ If not, there cannot be any jut 
Argument alledg'd, why Colours, in particular 
ſhould be excepred ; and whilſt, in all other Inſtan- 
ces, Light changes its Nature and Complexion, 2c. 
cording to its different Interferings with other 
Bodies, why in its Tranſmiſſion thro” a 1 
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hould not, but on the contrary, ſhould diſplay 
hoſe obſtinate and invincible properties, which 
remain unalter d by the Priſm, and yet could ne- 
er be diſcover'd to exiſt in Light by any other 
kind of Torture? | | 

We ſhall add, That if the Rays of Light are 
auly ſeparated by Refraction, and not Colours pro- 
duc d and made by ſuch a Refraction, it would be 
inpoſible that the ſame Individual Rays ſhould 
polſeſs a greater Space after Refraction than before, 
without ſome intermediate Vacuities which are not 
xcknowledg'd. 

Moreover, the greateſt Rays or the broadeſt Por- Sir Il Newt. | 
tion of Light, admits of the ſame different Re. Ofpticks Def. r. 
ations with the ſmal- | —— 


et, according to this — as Rey 
Philoſoph , wh would 5 8 — — 

le impoſſible, ſince « ©—— EZ, 

yould be refracted into d NEED 


feral diſtin Rays in 
4, 2nd d into ſeveral in 6, which would cauſe 
utmoſt Confuſion, whilſt the whole Ray cefd 
ought to be reſracted in the ſame manner, with 
0 of its Parts c e, f a. ADs 1 
40. The next fort of Experiments to prove That Secondary 
the — of Light are . e ori- Nag do | 
analy, and before their Primary Refraction, are — of Liebe 
ſuch, as at the moſt demonſtrate them only to be yiferenely be. 
lo afterwards, as thoſe which are made by the In- frangible is 4 
trpoſition of a Second or Third Priſm, &c. which % e XN«- 
liferent Reſrangibility will evidently follow upon - mn 
e other Suppoſition likewiſe, namely, that Colours 
ne various Shades of the ſame Homogeneous Light, 
which is weaken'd and impair'd, according to the 
ſeyeril Oppoſitions it meets with, and by conſe- 
quence muſt be differently refrangible , accord- 
10 to the different Force with which it is re- 


ad. 
6.41, The 


3 


be, wot ex. and ſome thro' another, and by that Means oblige 
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The 'Kind of F. 41. The Chief Experiments of this Clif 

— to prove by ſeveral Inſtances of Obſervation, thu 
guing from the 24 or 34 Refractions, thro* Priſms plac'd behind 
them made uſe one another, produce the fame Effects with the 
of in Secondary firſt, and are ſubject to the ſame Laws; that is, let 


Refraitions. 1g vary the Poſitions of the Priſms, as we pleaſe 


Sir Il. Newt. the Red Rays will always be the leaſt refradted, 


-— "3 and the Violet the moſt, which is thought to be 


Exp.5,6,7,&c.2 plain and unanſwerable Argument, that there are 
certain Innate Properties of Light, as thoſe of Co- 
lours, which do not depend upon its Tranfmiſ. 
ſion thro' the Priſm; ſince, if the firſt Refratjon 
thro' the Priſm, was the Cauſe of any change in the 
real Aﬀections or Properties of Light, by a Paity 
of Reaſon, a ſecond Refraction thro' another Priſm 
ſhou'd obtain the fame Effect, ſrom whence freſh 
Pha nomenons of Colours would reſult from every 
New Refraction, | 


| ffgainſt which §. 42. The Anſwer to which is, That if it can» 


— not be prov'd, by the firſt Refraction, that Light is 


ming what is Heterogeneous in it ſelf, the Arguments againſt 
z0 be provid, which we have already explain'd, it cannot be evi- 
* 1 denc'd ſrom the ſecond, untefs it is preſum'd for 
feſt R —— an undoubted truth, that if the firſt Reſraction 
becauſe jt is jn made a real Alteration in Light, the ſecond ought 

to do it likewiſe ; which is indeed preſuming the 


JOEY very thing conteſted.  ' | 
=_— 43. Tis true, if there were differently figur d 


i — A Pores in Glaſs, and different kinds of Rays in Light, 


being poſ. it would agree well enough with ſuch an Hypo- 
— theſis, to make ſome pafs thro' one ſort of Pores, 


2 them to preſerve the ſame Law in their being tranſ- 

mitted thro? a 24, or 34, or 4 Priſm, ſrom which 
laſt Reſraction, if the Rays were trac'd back tothe 
firſt,it would be found, by a plain Dependance of one 
re fraction upon another, that the firſt proceeded from 
an Heterogeneouſreſs of the Rays, and as this Philo» 


fophy is aothing elſe, but a Refinement upon the Cor: 
puſculz!, 
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«cular, it is not improbable, that the Founda- 7090 
on of the preſent Opinion, concerning the diffe- 

ent Reſrangibility of them, was deri v'd from it, 

nd which therefore, as we have before ſhewn, there 

good Reaſon to reject; we have alſo the juſter Sir II Newt. 
rounds to ſurmiſe this, becauſe there is an abun- Optic ks Par, 34 
nt uſe made of that Philoſophy in explaining the Book 2. 


Colours of Natural Bodies. 

5.44. However that is, it is very evident that Arg. 3. 
the Laws of Action, bet wixt two Subſtances as Light Becauſe Secen- 
ad Glaſs, are not fully determin'd, which it is ne- 4% raden 
efary they ſhould be, before we can perempto- jj. L 
iy affirm, that if Homogeneous Light, ſuppoſing ne Rays to. 
it to be ſo, is refracted into different Shades thro” be immuzable 
Priſm, therefore thoſe Shades thro! another Priſm ter they are 
owght to be refracted into other different Shades, A kf 
nd ſo on; for ſince there are more Arguments for are produc'd. 
to think, that the firſt Refraftion occaſions di ffe- hy 
rent Lights, than that Light is originally He- 
terogeneous, if there are 100 Experiments by Se- 
condary Re fractions to evince, that Heterogeneous 
Light is not from thence vary d, they cannot in 
the leaſt invalidate the Properties of the preced- 

Ing; all that can be rationally concluded, is only 
this, that as the Arguments, drawn from the firſt 
Reſraction, ſeem to evince Colours to be only va- 
nous Shadows of Light, ſo the Experiments of 
the Secondary Refractions evince, that thoſe 
Shadows, when once produc'd, are not to be alter'd, 
vhen they fall upon the ſame Medium and Figure 
of Glaſs, by the Intervention of which they were 
firſt form'd. | 

9.45. And the truth of it is, nothing can-be Arg: 4- 
more reaſonable than to ſuppoſe this, that Shadows That Light in 
co not eſſentially alter upon every Refraction of G N 
the Priſm, becauſe where there is a Proportion of rare 
Action adjuſted betwixt one Body and another, ſame kind,is not 
% betwixt Light and the Glaſs, thro' which it is vary'd, and 
erated, it is not any ways irrational to conclude, ee nor 


that 
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Colour: thre that upon the Oppoſition of the ſame Fi 
feverdt Priſm. Medium, there thall no Material 8 
This is commonly experimented in Light, where, 
paſſing thro? 2 or 3, or more, ſmal} Lamellz of Gli, 
it continues much the ſame, or at leaſt witlout any 
Colours, or Heterogeneous Light being . 
into it, and therefore if it comes to be Heteroge. 
neous by its Refraction 'thro' one Priſm, it my 
8 continue ſo in its Tranſmiſſion thro' another. l 
. : 1 Ons _ farther argue, that if Light is 
— 15 - its fir Refraction, it is not neceſſa 
os fer, 5 — uld be in the ſecond, which muſt be proy 
Light is Home- i _— we have advanc'd is contradicted, on the 
277 — = ” hand, which is the ſame, we muſt ſay, that if 
I, 15 Light is not chang'd in its ſecond Refraction, it 
2. — neceſſary that it ſhould not be in the firſt, 
= + 3" pol _ ich muſt be afhirm'd, if what we oppoſe is cer. 
4550 the ff, — neither of which are agreeable to à juſt Rez. 
— — oy — becauſe, beſides what has been already ob- 
— ag _ „it is more rational to infer, that Light is 
fecond Refen- W before its firſt Refraction, from its 
72 in reſpeft _ ſo aſter a ſecond, in reſpect of its firſt, which 
E by fo, t — eſe Experiments only conſider, than from its bei 
— _ eneous after a ſecond Refraction, in reſ 
— rſt, to conclude that therefore it was origi- 
nally Heterogeneous: For it is evident in Fact, 
the Refraction of the ſecond Priſm do's not cauſe 
thoſe Alterations, which that of the firſt do's, the 
firſt changes Light into Colours, and the ſecond 
barely propagates or continues them; how there- 
fore a Propagation or a Continuation of Colours, 
from a ſecond Refraction, ſhould prove there was 
no Primary Alteration in Light from the firſt, is 
leſs intelligible or equally unintelligible, than how 
an Alteration of Light produc'd in the firſt Priſm, 
ſhould be deriv'd thro' the ſecond without an Al- 


teration. 
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%. A Third kind of Experiments concern 4 Third ſen 
i: Upiting of the ſeveral Heterogeneous Rays a turns , 

er by a Lens, from which Conjunction a Gear's Ras ines 
(xcle of Light on the 4 aj Paper ſucceeds, Ligbe, no Proof 
ad is therefore ſuppos d to be an invincible Proof char Light con- 
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tion by Refraction; and to confirm this, it is 5. 
hd, = if we mix ſeveral Powders together 0 ear 
lferent Colours, a whitiſh Grey is produc'd, and 5. par. 2. B. 1. 
anſequently we are told, it is reaſonable to think, 
tat Light is compounded of a like Farrago of 
diſimilar Rays, twiſted and blended into one Uni- 
um Appearance. , . | Arg. 1. 
948. As to the Producing of Light, from the 2% , Na: 
Colletion of the Heterogeneous Rays, by the ure f the 
tem of a Lens, it is no Argument that Light Tens changing 
anfiſted originally, before its Refraction, in Rays Lebt into 4 
o different Colour, fince it is the evident pro- 7 ight — 
ny of that Glaſs to make Light appear brighter, ,,,,,4,. may 
vhen it converges to a Focus, than it did before 4 Colours into 
is Tranſmiſſion thro' it; if therefore Colours are Light. 
Lues of Light, or Homogeneous Light alter d, 
dere is no more Difficulty to apprehend how an A, 
nblage of ſuch Colours to a Point ſhould be tranſ- 
am d into Light, than how Light determin'd to 
Focus ſhould change into Brightneſs, without 
ther that Individual Brightneſs exiſting original- 
I git, or that Individual Light in the Colours, 

dich produc'd it, or which is all one, ſince the + 

uſe and Effect are reciprocal, without this In- 
ridual Light exiſting in Brightneſs, or thoſe In- 
ridual Colours in the Light, exhibited from 
them, 1 
49. What has been advancd in the foregoing Arg, 2 
tion, is upon the Suppoſition, that the Light From the Solar 
lich is Form'd by the Collection of the Hete- _ 5 4 
Feneous Rays to a Focus, thro* the Lens, is the _ Light, 
me kind of Light, which enters the Priſm before its vb h is form'd 


action into Colours; for if it is different, there the Collection 
| ; is of a Lens. 
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hx they were pre-exiſtent in it before their Sepa- {fs of ſuch | i ; 
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is another Argument againſt the preſent Conclu- 
ſion from it, ſince the Collection ot Colours into 
a different Light from that of the Sun, can be no 
Reaſon that the Light of the Sun is a Compob. 
tion of them; but it is very manifeſt, that if ve 
take a Piece of white Paper, and oppole it to the 
Sass Rays, the Light, which is reflected from 
thence, will have a different Appearance from that 
which is collected to a Focus, by the Tranſmiſſion 
of Colours thro' a Lens, the one being Yellowiſ, 
and the other White; and it is plain, there is 2 
great a Difference betwixt obe Light and another, 
as there is betwixt Light and Shadow, and the ſame 
may be alledg'd in reſpect of the Grey or White 
Powder, produc'd from a Mixture of thoſe of (eve 
ral Colours, ſince Grey or White are Appearances 
as diſtin from that of the Solar Light as any the 
moſt different Colours can be from one another; 
from whence, 1 would hope, it follows, that it can 
be no good Argument, that all ſorts of Colour go 
to the Compoſition of a. Yellow, becauſe all ſorts of 
C—_ go to the Compolition of a White or a 
rey. ef 
Ag. 3. = 30. Beſides which, the Reaſoning from this 
From the Diſ- Experiment of the Lens, collecting various Cc 
lours into one uniform Light, depends upon a Pre 
ſumption that the Rays are diſpers'd and diſſipated 
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— an ins Colour are produc'd by a reſraction of Light thro 


the Solar Light. the Priſm, when the colour'd Image is no longer 
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Image being increas'd, and which was the ry 
| dati 
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ation of the preſent Doctrine. 24, That if 
the Colours, reſracted thro' the Lens, conſtituted 
the ame Subſtance of Light, which they com- 
pounded before their Tranſmiſſion thro the Priſm, 
the ame Rays entering into the Compoſition of 
the one, which made up the other, muſt exhibit 
the fame Appearance, and conſequently not only 
diplay themſelves into an enlighten'd Image of 
the ſame Complexion, contrary to H. 49, but of 
the ame Capacity and Dimenſions, that is, the 
focus into wich they are gather'd would be equal 
tothe Side of the refracting Priſm, by which they 
enter, or a \mall Circle to a Parallelogram, of a much 
xreater Magnitude, which is impoſſible. 

(. 51. It is farther urg'd, that from ſeveral Ex- The Change of 
ſeriments Light and Colour may be compounded, S, iffe- 
that if one Ray of the whole Compoſition is anger i =" 
intercepted, they both degenerate into a Colour compoſition of 
ſuitable to the Ingredient Rays which compound Homogeneous 
them, Thus Red and Yellow produce an Orange; £975. 
Yellow and Green, a Colour betwixt both ; Yellow, — = — ; 
Green and Blue, a Green; to which if Red and * — 
Violet is added, the Green continues, but is lefs Sir Iſ. Newr. 
Vivid; and if the Red and Violet is increas'd, the Opticks Prop. 
Gen changes to a White: Laſtly, Red and Vio- * . 
kt form various Purples, according to the diffe- 
tent Proportions of their Mixture. So likewiſe, 
if the colour'd Image, projected by a Priſm, is made 
to fall upon a Lens, and a white Paper receives the 
Rays tranſmitted thro” it, they will appear diffe- 
rently colour'd immediately behind the Lens, in 
the Focus white, and beyond the Focus different - 
ly colour'd again, only in an inverted Order, and 
when the Paper is plac'd in the Focus, and any 
of the colour'd Rays are intercepted at the Lens, 
the white Image will change into a Colour agree- 
ble to the Rays, which enter into its Compo- 


lition, 
* $. 52. 
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From the ſams Concluſion which follows from it is only this, tht 
king of Colours there may be a Light Compounded, as well as Co. 
lour; but as theſe Compounded or Heterogeneoug 
zerogeneous, or Colours are acknowledg'd, in Fact and Experience, 


being Homoge- 
neous and He- 


Simple and 


Compounded.it is likewiſe as certain that this Comp-unded Lipht 
is reaſonable to 


infer that there 
is an Homoge- « 
neous Light, or geneous and Conſtant to it ſelf, as that the Homoge 


Uncompounded neous Rays have a Colour. For, beſides the Anz 
Light, as well as Jog ? mention'd betwixt the one and the other, it j 
nde 


an Heleroge- 
neon. 


White, but a Green and do's not change to 


gether, they ought immediately to conſtitute that 


Concerning the New Theory, Ec. Partll. 
F. 52. Granting therefore all that is deſir d, the 


to be different from the Homogeneous ones, ſo it 


is different from the Solar, and therefore we mz 
reaſonably infer, that the Sun has a Light Homo. 


undeniable, that the Compounded Light diverge 
into Colours from the Focus, without any retra 
ction, whereas the ſame Portion of the San; do's 
not, unleſs with it. | 

Add to this, that in theſe Compoſitions th 
is a great Latitude taken, ſo far, that Red and Vic 
let mixt with Yellow, Green, and Blue, in a due 
Proportion, in F. 51, is own'd not to produce 


White, unleſs by a continual Increaſe of the for 
mer; whereas if Light conſiſted of Heterogeneo 
Rays of all ſorts, whenever they were blended to 


** * — mem << — — — — — _ 


Appearance, which, together with what has bee 
produc'd in the foregoing Sections, will be ſuf 
cient to confute this Argument, which of all 0 
thers ſeems the moſt plauſible, and the moſt dire 
ctly to affirm the Doctrine of Heterogeneous Ray 
in the Light of the Sun. | | 
To conclude this Head, we do not deny a diffe 
rent Refrangibility or Action in the Colour d Rays 
which theſe Experiments only prove, but this ve 
deny, that the Rays of the San were differcotly ce 
lour'd, or differently refrangible, before their Actus 
refraction, which 1 am certain they do not prove. 


CHAP 
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(meerning the Modern Doctrine of the 
Priſm, apply d to the Solution of the Co- 


lours of Natural Bodies. 

THE Strange and Admirable Appearances The Doctrine of 
produc'd by the Refraction of Light % Priſm. if 

teo' the Priſm, are but one ſort of Phznomenons, I. — _ i 

yhich belongs to the true underſtanding of the Na- p * 7 0 ** 

ue of Light and Colours; we ſhall now theres not juſt in its 

fore proceed to inquire into the Application of Application 10 

tis Philoſophy to Natural Bodies, which ſeems „er Bodies. 

v be raig'd and contriv'd upon a bare Contempla- 

tion of the Effects, reſulting oa the Refraction of a 

Luminous Subſtance thro” a Priſm; but if it fails in 

tais reſpeR, that is, in the Application likewiſe to 

other colour d Bodies, it will be a further Con- 

nition of the Weakneſs and Invalidity of it; and 

indeed in the refracted Colours, and thoſe of Bo- 

%, the preſent Philoſophy is nothing elſe than an 

Improvement upon the Priſm of Deſcartes, and the Rohault Cap. 

Way he from thence took of explaining the ſeve- 27. C 65, 66. 

xl Colours in Nature, however abſurd that Hypo- 67.68.69, G. 

tteſis is now acknowledg'd to be. 

\.2. The Colours therefore of Bodies are in on the contra- 
the next place to be accounted for, from the Hy-, if the Do- 
theſis of Heterogeneous Rays in the Light of the — iſm 4 6400 | 
hun; which, ſince we have already prov'd to be with- ever Con- 
"wt any Foundation in the Truth and Reallity of ſequences are 
Things, all the Conſequences, which are drawn drawn from it, 

om it, to explain the Colours of Bodies, muſt be £4979 beru-. 
h too; notwithſtanding, we ſhall at preſent ſup- 
poſe that this Philoſophy has hitherto reaſon'd 
ully, and ſhall only require of it a Solution, from 
own Principles deriv'd from the Priſm, of the ſe- 


en Appearances of Colours, which occur to us in 
Ntural Bodies. 


1 H. 3. That 
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Granting yet 
the Doctrine of made b 
the Priſm to be 
true, it do's not 
ſolve the Co- 
lours form d 
the Fancy or 
Imagination. 


Sir Iſ. New:. 


Opticks, Prop. 
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$. 3. That all Colours, in general, of Bodies, are 
y the reflection or reſraction of the Hete. 
rogeneous Rays of Light, is affirm'd by this Do. 
ctrine, excepting thoſe which depend upon the 


by Power of Imagination, as in Dreams, or a Phrenſy, 


or when we ſee Fire by ſtriking the Eye, or ſe 
Colours like thoſe of a Peacock's Feather, by preſ. 
{ing our Eyes in either Corner, whilſt we look the 


7. Par. 2. B. i. other Way. 


Imaginary 


$. 4. As to the Exception of Colours, form d 


Colour, ought by the Fancy or Imagination of our Minds, 25 it 


to be ſolx d. as 


well as others in 


4 true Philo- 


Jophy. 


That Colours 


do not ariſe 


from different 


Terminations 


is not by this Philoſophy determin'd what that 
Fancy or Imagination is, and as it mult be acknoy. 
ledg'd there is no Connection betwixt the Actions 
of the Mind, and thoſe of the Suns Rays, upon 
both Accounts it is evident, that the preſent Theo- 
ry, which it is call'd, of Light and Colours, can- 
not give a Solution of thoſe Appearances; whereas 
a true Theory of Light and Colours ought to be 
equal to all Solutions. 

5. 5. However, omitting Imaginary Colours, 3s 
they are term'd, we ſhall now inquire, Whether, 
excepting them, which this Philoſophy, without 


of Light aud Reaſon, rejects, it can, from the Principles laid doyn 
Shadow, i: a of Heterogeneous Rays in Light, explain how all 


Confutation of 
the Cirtehan . 


colour'd Bodies have that Appearance to us; which 


Account,but no 15 thus endeavour'd to be proy'd, namely, becauſ⸗ 
Proof ef the the Changes of Colours, made by Reſractions, do 


preſent, 


not ariſe from any new Modifications of the Rays 
impreſs'd by thoſe Refractions, and by the vartou! 
Terminations of Lightand Shadow ; on the contrary, 
the firlt, as we have already evidenc'd, is not prov's, 
that Colours do not ariſe from any new Modificz- 
tions of Light; and as to the ſecond, that the) 
are made by the varjous Terminations of Light 
and Shadow, it is only the Affirmation of a Phi. 
loſophy, which we do not take upon us to de. 


tend, fince it has been already conſuted. 
5 9.9. But 
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9.6. But tho' this were manifeſt beyond Con- Arg. 1. 
adiction, namely, that the San's Light conſiſts of Aainſi the 
Heterogeneous Rays, which have originally their array the 
kreral Refrangibilities and Colours, that is, altho 2er i, 
they were not new Modifications of Light, and Boie: Be- 
could not be alter'd by any kind of Reflections or cauſe what is 
Reſractions, it would not follow that therefore „leur d is nat 
the Colours of Bodies ate produc'd by the Inter- 2 90 
vention of ſuch Rays, or becauſe the Rays them- 
elves are unchangeably colour'd, that they are for 
that Reaſon Colorifick ; unleſs it is impoſſible for 
Thing to be, what it is, without communicating 
its Properties to other Beings, or Subſtances, di- 
ſtinct from it, and it is neceſſary, for Inſtance, be- 
canſe Gold is yellow, that it ſhould make Marble 
ſo, 

9.7. Nor will it be ſufficient in general to ſay, Arg. 2. 
Thatif the Homogeneal Colours are caſt ſucceſſively Becauſe the 
upon Bodies, they put on that Colour with which Properties of 
they are illuminated, and therefore all Colours pro- _ pa ogg 
ceed from ſuch Illuminations; ſince tho? it ſhould _ inf he 
happen, that where the Red, or Blue, or any other Exiſtence of 
colout'd Rays fall, ſuch a Colour ſhould always ther Properties 
be preſerv'd, it would not be from thence conſe- 2 rho 
quent that where-ever Red or Blue was, thoſe — * 
Rays ſhould be there to produce them; for it is 
no concluſive way of Arguing to infer, becauſe 
there are certain Rays, which are immurably Red 
or Green, or Yellow, therefore the Red, of Green, 
or Yellow of all the Bodies in the Univerſe is 
deriv'd from that of the Suns Rays; ſeeing, till it 
s otherwiſe proved, there may be an immutable 
connate Colout proper to Bodies, as well as to 
theſe Rays; and we may as juſtly affirm, that all 
Fluids owe their Nature to Water, becauſe Water 
is fluid, as that all colour'd Bodies owe their Co- 
lur to the Heterogeneous Rays of Light, becauſe 
the Heterogeneous Rays of Light are colouf'd, 


F. 8. Ie. 


T 3 
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He 1 RK 1 f 2 , . . 
— e 4 F.8. It is notwithſtanding urg'd, that if we tx» 


Ultr unarine 


Blue,explain'd. gether in an Homogeneal red Light, they will both 
Sir 1. Newt, appear of a red Colour, but the firſt will be lively 
Opticks, Prop. and ſtrong, and the latter of an obſcure and dusk. 
_ 10.Par.2.B.1-1ſh Complexion; on the contrary, if they are held 


Arg. z. 


That two diffe- very large and profuſe; for in the firſt place, it is 


rently colour d not certain, that, becauſe Red Bodies, in a Red 
Bodies, held in Homo 


the ſame Ho 


mogenec u 


Light, no Proof neal Light, are leſs bright and vivid, it is not necel. 


that the Co. ſary from thence, that Red Bodies ſhould reflect the 
lours of Bodies 


proceed from 


their more co- 


piouſly refle#- there may be an equal number of Red Rays of the 
ing one fort of Sun reflected from both the Red and the Blue 


Rays, rather 
than another. 


Colour more copiouſly than thoſe of a different, 
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Cinnabar and Ultramarine Blue, and hold them to. 


in an Homogeneal blue Light, they will likewiſe 
change into that Colour, but then the Ulna. 
marine will look bright and reſplendent, and the 
Cinnabar faint and dark; from whence it is col. 
lected, that red Bodies reflect Rays of their own 


and that the ſame may be affirm'd of Blue, and the 
reſt; and conſequently, ſince Light conſiſts of He. 
terogeneous Rays, the Reaſon why Bodies appear 
to us with varying Colours, is, becauſe they re- 
flet one kind of Rays in a greater plenty than an- 
other, by which means the Body is ſeen in that 
Colour of the Rays, which it is the moſt capable 
of returning to the Eye. 

§. 9. The way of Reaſoning made uſe of here is 


eneal Light, appear the moſt reſplendent, 
and other Bodies, as Blue, in the fame Homoge- 


moſt Red Rays of the Sun, diſtinct and abſtracted ſrom 
their own Red or Blue, which they emit; ſince 


Subſtance, and yet the proper Rays of each Body 
mixing with them may cauſe very different Ap- 
pearances; that is, the Red Rays of the Sun mixing 
with the Red Rays of the Body may produce an 
Intenſe Red, and the ſame Red Rays of the Sun mix- 
ing with the Blue ones of the Body may conſti- 
tute a gery faint one, when yet the Red Solar Rays, 
which are caſt from the Homogeneal Light, may 
be equally reflected from both Bodies, It 
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It is evident from the Compoſition of Homoge- 
neal Lights, that, by various Mixtures of them, diffe- 
ing Colours are form'd, and that, if one Red is 
zdded to another, there is an Increaſe of it, but 
if the ſame Red is joyn'd with other Colours, it 
becomes diluted and languid, or perfectly tranſ- 
ſorm'd into a different, in Proportion to the Action 
of the Compounding Rays; it is therefore incon- 
ceivable, how that ſhould be made an Argument 
ſor the Reflection of one ſort of Rays in particu- 
hr, which is only a Proof of the different Mix- 
ture of ſeveral, or how we ſhould come to know 
that Red or Blue Bodies reflect Red and Blue Rays 
the moſt plentifully, becauſe a Red and a Blue, mixt 
in one Caſe or the other, produce a fainter Red 
or Blue, than when Red or Blue is united with its 
own Colour, ſuppoſing the Bodies themſelves have 
ny Power of Producing Red or Blue Colours to 
our Sight, independent of Heterogeneous Rays, 
which this Philoſophy is to confyte, and which can 
never be done by preſuming it. 

9. 10. Nor will this Argument be confirm'd by Arg. 4. 
ſying, that Red Rays falling upon a Blue Subſtance Differently co- 
producesa Red, and Blue Rays upon a Red, a Blue, e d Rays fat- 
and therefore that nothing is to be here conſider'd, 2 nn _ 
to determine the Colour of each, but the Impin- Sabſiance, ns 
gent Homogeneal Light, and the Bodies which Procf that its 
reflect them, with their various Capacities of Re- Colour ts de. 
flection; ſince, on the contrary, it is own'd, that _ ws pet 
Red Rays falling upon a Blue Subſtance, do not gange ir 2 
produce the ſame Red, as when they are reflected h Cour, 
ſtom a Red; and conſequently, if from the Obe- 
dience and Paſſiveneſs in Bodies, to receive the 
Colour, which is projected upon them, from the 
Homogeneal Lights, we may conclude the ahſo- 
lute and independent Efficacy in thoſe Lights of 
cauling ſuch Colours, from the Obſtinacy and 
Power in Bodies, of varying the ſame Colour, when 
projected on different ones, we may as rationally 

T 4 inſer 
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infer their Part or Share alſo in exhibiting them. 
Arg. 5. §. 11. Beſides, it is notorious, that Lights 
There is no their Activity and Quicknefs are ſooner (een and 
* 4 diſcern'd, than the Actions of any other Bodies, 
ins Colour; ofand therefore, tho' the Blue of Red of a conſi. 
| the Sun, and ſtent Stibſtance is not ſo viſible, as that which iz 
the more faint deriv'd from the Sun, it will not from thence 
and languid follow, that it had no Blue or Red Colour Ori. 
ones of Bodies. nally of its own, but what it receiv d from ſuch 
kind of Homogeneal Lights as are here imagin'd; 
thus the Light of the San will be able to extin- 
guiſh that of a Lamp, but it will not be certain, 
upon that Account, that the Lathp had never any 
Original Light belonging to it. 
Arg. 6. F. 12. Laſtly, if it is ſaid, that it is Matter of 
That this Do- Fact, that there are more Red Rays reflected from a 
— * Red Subſtance than a Blue, without diſtinguiſhing 
rad be betwint thoſe of Homogeneal Light, from the Red 
prov'd. or Blue ones of the Bodies, on which they fall, and 
if from thence it is concluded, that there are more 
Red Solar and Homogeneal Rays reflected in the 
ohe Caſe than in the other, this Doctrine takes for 
gtanted what remains in Queſtion, whilſt it com- 
putes into the Number of the Solar Lights, thoſe 
which are at preſent ſuppos'd, at leaſt till the con- 
trary is e videnc'd, to be deriv'd from the Subſtan- 
ces themſelves. 
Arg. 7- F. 13. The Miſtake which this Philoſophy has 
FromBogies1!! beeh guilty of, in the preſent DoArine advanc d, is 
%% conwr® farther evident from the imperfect Account it gives 
7 Light, even of ſeveral Experiments, againſt one it has made 
according tothe choice of to defend, and which it endeavours to 
1 ſolve, by only telling us, the Variety of their Ap- 
= 3 pearances proceeds from the Priſmatick Colouts, 
Opticks Prop. being not ſufficiently Homogeneal : Thus Red Lead, 
10. Part. 2. illuminated with the Ordinary Priſmatick Green, 
Book 1. Expe- vill not appear either Red or Green, but Orange 
riment 17. or Yellow; and the like happens in divers other 
Colours, where the Homogeneal Lights of the un, 
. pro» 
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projected upon colour'd Bodies, do not produce 
ke Colour of the Rays projected, which it ought 
o do, 3 to the Experiment recited in the 
544, but a Colour compounded of that of the 
Homogeneal Light, and the Body it illuminates; 
for whatever the Priſmatick Colour is made up 
of, the Colour, not the Ingredients which form 
it, is only to be conſider'd in the preſent Caſe. 

(. 14. But granting this were true, that. colour'd Arg. 8. 
Bodies, for the Reaſons alledg'd, refle& the Rays of Thar, wnleſs 
ts own Colour more copioufſy than others, this Light was ori- 
jet would not ſuffice for the Solution of the Co- 3 . ö 
Jours of conſiſtent Bodies, unleſs it was originally i, woe 
pos d, that the Rays of the Sus are complicated 4e inmpoſible to 
of Heterogeneous Lights, ſince if they were not, eve that 
bow Bodies, which conſiſt of Homogeneous Mat- %. 
tr, ſhould be Red or Blue, or bf any other Co- i i, rm: 
but in the Light of 'the Sun, which is Homo- preſfions of Co. 

eous, no one can, I believe, comprehend; and, lonrs from it. 
3 it has been before prov'd, there is not the leaſt 
Foundation for that Doctrine, there can be no 
mote for this. 

9.15. If yet all this was allow'd, it would till Arg. 9. 
be unaccountable, which way we perceive Colours gr Bodies 
in Bodies by the Light of a Fire, Or a Lamp, or a being ſeen co- 
Phoſphorus; if it is ſaid, the Light of Fite, &c. is b by the 
of the ame Nature with the Sun's, it is not to the pur- * 5 OT og 

* b phorus, where 
poſe; for if the Rays of a Lamp, or a Fire, are not the yg x of the 
Individual Rays of the Sun, how the Colours, which Sun can poſſe 
caſt from them, ſhould be explain'd by the In- # intervene. 
dividual Rays of the San, whoſe Properties and 
Degrees of tefrangibility this Philoſophy only con- 
ders, will be hard to determine. 
9. 15. But tho' we ſhould reſign the utmoſt La- Arg. 10. 
titnde of Reaſoning to this Philoſophy, and own, From the Rays 
that if the Light of the Fire, or a Lamp, &c. and f ” — 
the San are of the ſame Nature, all kind of Co- 1 
hours are very well accounted for, by the Proper- Colours in the 
nes of the Sun's Rays only, yet it will not be a ſame Body. 

little 
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Arg- 11. 


That this Hy- another Objection againſt this Hypotheſis, is, that, 
potheſis of Co- 


dours gives no 


Salution of the 


moſt common 


and vulgar we ral Compoſitions which are made from them, 


cerve, 4s 
ohoſe of Clay, 
Tart b, Cc. 


Rohault Cap. 
26. Par, 1. 


lours will reſult from them: The Aſſertors there- 
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little unfortunate to this celebrated Theory, if, f. 
ter ſo large a Conceſſion, they ſhould not be of 
the ſame Nature, as indeed they are not; for it is 
manifeſt from Experience, That that which is 
Blue from the Rays of the Sun, by the Light of 
a Lamp, or Fire, ſometimes appears to be Green, 
Red looks like Orange, and Yellow approaches to 
a White, as in Silks and Mettals, and thoſe Bodies, 
which have a peculiar Radiancy and Gloſlineſs in 
their Colours, which would be impoſſible, the ſe. 
veral colour'd Bodies continuing the ſame, if the 
Rays of the Sun, and thoſe of a Lamp, or a Fire, 
were not of a different Complexion. F 
$. 17. More than this, that which ſeems to be 


at the beſt, it can only give a Solution of Co- 
lours, which are the more Bright and Flaming, a 
Red, Green, Blew, Yellow, Violet, and the ſeve- 


whereas the more baſe and abjeR, of Wood, Earth, 
Sand, Clay, &c. are not thought worthy of a Con- 
ſideration ; for let us compound and decompound 
the Rays of Light as we pleaſe, none of theſe Co- 


fore of this Doctrine ſeem to have us'd the ſame 
Artifice with thoſe Philoſophers, who have cndea» 
vour'd to _— Sound; who by deſcanting upon 
the Notes of a Harp, or a Violin, would make us 
believe they have given us a Notion of the dead 
Sound of Lead, or the Exploſion of a Mortar; but 
It is too plain, to any one who conſiders the real 
Forces of Nature, that we may as well chuſe the 
laſt to explain the former, as theſe the other, un- 
leſs we are willing to contrive a pretty Entertain- 
ment for the Mind, by leading it into Inquiries, 
which ſhall rather pleaſe and delight, than furniſh |} 
it with any True and Rational Knowledge of 
Things; and in truth, our Make and Conſtitution 
is ſuch, that we are apter to be perſwaded 7 

h e gilded 
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zilded and diverting Errors, than to embrace the 

Paineſt and moſt notorious Truths, where they 

ue not recommended with the like gay and flaſhy 

Appearance; for it is, in a great mealure, the ſame 

Cafe with the Modern Philoſophers, as with the 

Poets, who ſele& the moſt agreeable Images, to 

frike on our Fancies, rather than the moſt accurate 

and juſt, to inform our Underſtandings. 

| $.18. There is, however, an Argument made uſe arg. 12. 

of in Patronage of this Doctrine, which has been pom the Ex- 

already conſider'd in 5. 4, 5, 6, &c. Chap. 3. name- periments wpom 

ly, the Experiments of two Pieces of Paſtboard _— 3 

painted, the one w Red, and the other with Blue, and di ms > 

which is thought to be an abſolute Proof that dif- e Mater 

ſerently colour'd Bodies reflect Rays, which are dif- is Similar and | 

ſerently colour'd and refrangible, and therefore, from Homogeneous, =. i 

thence it is immediately concluded, that thoſe Co- | 

lours are _ to the Rays of the Sun, being diffe- 

rently colour d and refrangible, before their incidence 

upon the Bodies from which they are reflected; 

which is not certain, unleſs upon this Suppoſition, 

that Bodies, by Reflection, cannot in the leaſt 

change the Colour of the Rays of Light that fall 

upon them, and which, in the laſt reſort, comes to 

an Affirmation of what we have been hitherto con- 

futing, viz. That Matter is Similar and Homoge- 

neous, and is made up of nothing but the Origi- 

nal Qualities, as they are preſum'd, of Solidity, 

Figure, and Extenſion. This therefore is firſt to 

be prov'd, before ſuch a Demonſtration, as the pre- 

ſent is thought to be, can be of any Force or 

Significance. | 

9.19. On the contrary, that Bodies have a power Arg. 13. 

of changing the Rays of Light, which fall upon From the la- 

them, is evident, even from thoſe Experiments conſftency in 

Which are made uſe of, and defended as Funda- 2 7 8 18. 

mental to this Hypotheſis; for in F. 8. Cinnabar and 8. © 

and Ulrramarine Blue change the Appearance f 

the Homogeneal Light of Red and Blue, the _ 
| exhi- 
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exhibiting a bright reſplendent one, and the other 
4 dark and obſcure, which ſhews the ſtrange In. 
| 8 of NN ae, Light and 

olours, ſince in I. 8, it is ſuppos'd neceffary to 
_ _— the truth of it, that the Hom>peneal Coleus of 
zbis Doctrine Light ſhould be chang'd by the Bodies on which 
conſiderd. the i and in pM 18, that they ſhould not. 
The next thing H. 20. However, ſince the prefent Theoty {cems 
— a® to be conſcious, that this muſt be at laſt affirm'd, 
e, that there is a Capacity, in reflecting Bodies, of 
changing the Appearances of Colours to us, and thete. 


No Proper F. 21. And firſt it is plain, that any Proper and 
Lnalities in Original Qualities in Bodies to change the Rays 
— 1 c, of the Sun, when ſuppos' d to be Homogenedis, 
Jours of the In- Will not ſerve this Philoſophy ; becauſe if they 
cident Rays, could do that, there would be no Reaſon to pre- 
own'd by this pare the Sun's Light before-hahd into Colours, and 
Philoſophy. heave it only to Bodies to reflect them: And if it 
is prepar'd into Colours, by ſuppoſing it to conſiſt 
of Heterogeneous Rays, the only Province affign'd 
to Bodies, is to reflect the Rays, which are inci- 
dent upon them; the Difficulty therefore lies here, 
which way it comes to paſs, that certain Bodies 
reflect only one kind of Rays, and others another, 
with the greateſt Diſtinction and Choice, and the 
moſt pecuſiar Obſtinacy that we can imagine. 
Differem K. C. 22. If it is affirm'd, as in the Corpuſculr 
ures, or Pores Philoſophy, that Bodies conſiſt of variouſly fi- 
in Bodies, no gur'd Parts, and conſequently of different Pores; 
Solatien * that _— poſſibly be a Reaſon why fewer or more 
rr By of the ſame Colour or Nature, ſhould be re- 
20 reflet diffe- flected from ſuch Bodies, but could not be any, 
rently colowr'd why Red or Blue Rays, for Inſtance, are reflected 
Rays. more from one Body than another; ſince there is no 


Con- 


Figure, in general, can no more mutually infer each 
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Connection bet wixt a Triangle, or a Square, or a Cir- 
cle, or a Polygone, or any other Figure, and Red or 
Blue, or Yellow, &c. fo that one Figure ſhould ne- 
ceſſarily reflect one Colour, and another one that is 
diſtipct from it; or which is the ſame, Colour and 


other, than Figure and Sound, or Sound and Co- 
our, unleſs there can be ſome Principle found out, 
which ſhall be the united Cauſe of them, and which 
cin joyn and connect them together, by an immu- 
table Dependance and Coherence. 
9. 23. The way therefore inſiſted upon to prove, The Don/or any 
that Homogenequs Matter may reflect Heteroge- Mediums ave, 
neous Lights, is by propoſing, that thoſe Superfi- — 2 oP 
cies of Tranſparent Bodies refle& the greateſt Quan- 77 Reb. 
tity of Light, which have the greateſt refracting Sir Il. Newt: if 
Power, that is, thoſe Superficies of Tranſparent Opticks Prop. 
Bodies, which intercede or lie betwixt Mediums !. Part. 3: 
that differ moſt in their refraQive Denſitics; and Fock 2. 
in the confines of equally refracting Mediums, 
there is no Reflection; the firſt Part of this Pro- 
poſition ſeems at prefent plain, from this Conſide- 
ration, that when Light paſſes obliquely out of one 
Medium into another, which refracts from the 
Perpendicular, the greater the Difference 1s of their 
refraQive Denſity, the leſs Obliquity is requiſite 
to cauſe a total Reflection; thus in the paſſing of 
Light out of Water into Air, the total Reflection 
begins when the Angle of Incidence is about 48 
Degrees and 35 Minutes, in paſſing out of Glaſs 
into Air, when the Angle of Incidence is 40 De- 
grees and 10 Minutes, and ſo in paſſing out of 
Chryſtal, or more ſtrongly refracting Mediums into 
Air, there is ſtill a leſs Obliquity requiſite to cauſe 
a total Reflection; from whence it is manifeſt, 
that thoſe Superficies which refra& moſt, do ſooneſt 
reflect all the Light which is incident an them, 
and this is confhrm'd from other Experiments. 
The Second Part of this Propolition is likewiſe 
prov'd 
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prov'd from Glaſs, which may be conſiderg, 33 


divided into different Plates or Laminæ, in which 
as there is no different Refraction, ſo there is no 
Reflection. 

Prom the fore- F. 24. Let us therefore ſuppoſe the whole of this 
going Seftion,it to be true, for we do not, at preſent, profeſſedly 
1 - inquire into the Mutual Actions of Bodies, whe. 
ſer Bodies ther of Glaſs or Chryſtal, or Water, or Diamonds 
would be more Or Sal Gemme, or Metaline Glaſſes, or Iſland 
| Luminous, not Glaſſes, or white-tranſparent Arſenick, all which 
that * would are made uſe of on this occaſion, we do not now ex- 
= —_ amine into their Actions, in their Compariſon 
bers. with, or Relation to Light, ſince we have reſign'd 
that to another Part of the Principles of Natuil 
Philoſophy : Let us, I ſay, ſuppoſe the whole of 
this to be true, there can yet be no Conſequence 
drawn to prove, that the permanent Colours of Na- 
tural Bodies are owing to the bare reflexive Quality 
in them, in ſending back ſuch certain Rays to the 
Eye, and tranſmitting, or ſome way or other ſti. 
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fling the reſt; for all that is demonſtrated here, is 
only, that if the Medium abc reſiſts more, the 
Inclination of ed to id needs to be leſs, to make 
2 total Reflection to dg; if the Medium abc 
reſiſts leſs, the Inclination of fd to 5d muſt be 

orcater, 
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greater, to produce a Reflection to 4h; which is 
very evident and plain, becauſe the refracted Ray 
{; approaches nearer to ꝗ a, in the firſt Caſe, than 
jr, in the ſecond, and conſequently d will ſooner 
riſe out of the refracting Medium than dr, that 
js, will be ſooner refſected; ſo that where the Me- 
dium is denſer, there will be reflections from more 
lncidences, namely, from all the Rays which lie be- 
twixt e and 6, and where the Medium is rarer, 
there will be Reflections from fewer, to wit, from 
thoſe Rays only which fall betwixt f and b; the 
Inference from which Premiſes is this, and nothing 
more, that a denſer Body ought therefore to be 
more Luminous and Bright, and a rarer leſs ſo, 
but no one can by any imaginable way of Rea- 
ſoning deduce, that one Body or Medium ſhould 
therefore reflect Rays of one Colour, and another 
Medium thoſe of another, becaufe one reflects 
more Rays of the ſame Colour and Complexion 
than the other; nor do's this Propoſition, by what 
I can at preſent apprehend, in the leaſt prepare us 
for ſuch a Concluſion. 

We ſhall farther add, that if ed is expreſſive of 
the incident Rays, and not e 4, fd, and the Refracti- 
ons of different Mediums, are repreſented by 4s, 
dr, a denſer Body will not be more Luminous 
than a rarer, but both equally ſo; ſince all the In- 
cident Rays betwixt e and b are ſuppos'd, in ſuch 
a Caſe, to be reflected from 4; what therefore this 
Propoſition can fignify to the Explaining the Rea- 
lon of Bodies, reflecting differently colour'd Rays, 
ve do not again underſtand. 

$.25. A ſecond Propoſition, in order toeſtabliſh the The leaſt Parts 
preſent Doctrine, is, that the leaſt Parts of almoſt all Natural Bo- 
Natural Bodies are in ſome meaſure tranſparent, and 4 — ni 
the Opacity of thoſe Bodies ariſes from the Multi-2j1coty.c be 
tude of Reflections caus'd in their internal Parts: rranſparent, 
The firſt Part of this Propoſition is endeavour'd and their Opa- 
to be prov'd, but the laſt is not ſo much as aim'd % # can 
at; 
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from their in- at; and yet, if they both were demonſtratiye 
— Refle- clear, there would he nothing evinc'd, which — 
Sir If Newt. in the leail favour the Hypotheſis af the Hetero- 
Opticks, Prop. geneous Rays of Light. 
2. Par. 3. Book * g. 26. That the leaſt parts of almoſt all Natu- 
2. ral Bodies are in ſome meaſure tranſparent, is af. 
* Theleaft parts firm'd, and therefore by the Terms almoſt, and is 
N 8 ſore meaſure, is own'd to be true only in a Quali- 
eran/parene, ty d Senſe, and cannot be extended to all Natural Bo- 
les, nor yet to all choſe ſmall Parts of them, which 
are ſaid to be in ſome meaſure tranſparent ; if then 
by this Propoſition it is acknowledg'd, that there 
are Bodies, whoſe leaſt- Parts have a certain kind of 
Opacity in them, to what purpoſe can it be al. 
ledg'd to prove, that all Opacity proceeds from 
the Reflections of Tranſparent Parts, when, in ſome 
Opaque Bodies, there are confeſſedly no Tranſps- 
rent Parts that can be diſcover'd by any Methods, 
and in others, where the leaſt Parts are in ſome mei- 
ſure onely Tranſparent, there yet is an evident 
Opaqueneſls? 
However, tho' this Demonſtration cannot con- 
vince us, we ſhall afterwards in our Principles of 
Philoſophy ſhew from Reaſon, that in another Senſe 
the minuteſt Parts of all Natural Bodies muſt be 
Tranſparent, which can never be proy'd from any 
thing mention'd in this Propoſition, or the Argu- 
ments us'd to perſwade us of the truth of it, fince 
white Metalline Bodies are excepted, and are 
confeſs'd to refle&t the chief Part of their Light 
from their firlt Superficies ; for there is no more 
Reaſon why the Opacity of white Metalline Sub- 
ſtances ſhould be explain'd from the Tranſparent 
Parts, obſervable in other Bodies, than why the 
Tranſparency of the Paits of other Bodies ſhoud 
not be explain'd by the Opacity of theſe, till ſome 
Original Principles are laid down, by which Op- 
city and Tranſparency may be explicated; it being 


certain, that a Tranſparent Body may as well coat 
c 


— 
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of Opake Parts, as an Opake of Tranſparent ; 

for, to the naked Eye, Glaſs may as well be pow- 

derd into an Opake Subſtance, as Gold divided 

into a Tranſparent Blue one, and therefore if Glaſs 

were made to magnify ſo far, as we might ſee the 

infinitely ſmall Parts of all Bodies, and, if I may 

hh call them, the laſt Atoms of em, how are we 

ny more ſure that they would not appear Opake, 

than we are that they would Tranſparent, before 

we know the Cauſes of either? Beſides (which is 

the chief Argument that is us'd) it is not evident 

that Microſcopes do not impreſs a Tranſparency 

upon Objects, which we view thro' them, when 

yet thoſe Objects might not be Originally poſe 

n {6'd of any ſuch Quality; for why they ſhould 

ie WI increaſe the Magnitude of Objects, and not the 

Light of them, will be difficult to ſay; or why Bo- 

is, dies ſhould not look Brighter and more Tranſpa- 

4. ent thro' a Multiply'd Light, as well as Colour'd, 

nt nnd Shaded thro' a refracted, or dimini(h'd, Do. 
(.27, Having conſider'd the Conſtituent Parts The Opacity of 

n- of Bodies, and how arbitrarily the preſent Philo. Bades canner 

of MW Ophy aſſumes their Tranſparency for granted, let , 

ic us now ſuppoſe that the leaſt Parts even of all Bo- Internal Re- 

be dies were Tranſparent, end inquire, Whether from fle#ions. | 

ny Wl fhence we are let into any Knowledge of what Opa- Arg. 1. 

u- Wl city is, which is faid to ariſe from the Multitude Bec 4. the 

ce of Reflections caus'd in their Internal Parts; with mo — 

ne vhat Satisfaction might we believe this, if there 3 of 

ht vn the leaſt Argument produc'd to confirm it ? Light» 

e But when there is not one word offer'd to perſwade 

jb. is It is true, we cannot but think, that this Philo- 

ot phy wiſely preferr'd its Authority to its Reaſon; 

ne for what can be meant, or intended by this Ima- 

1d %% Multitude of Reflectiobs? If they are to- 

ne Yards the Eye, what is it poſſible for them to pro- 

.- luce but Brightneſs? if from it, Darkneſs? if it 

ng confus d Reflection within the Internal Parts 

aſt af the Body it ſelf, which never reaches the Eye, 

ct U it 
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it will have the fame Effect; if a direct Refle. 
ction of the Rays to the Eye is impair'd and di. 
miniſh'd, by the conſus'd and tranſverſe ones of 
the Internal Reflections, it will give us a more faint 
and languid Impreſſion of Light; but as Brightne, 
is differing from Tranſparency, and Darkneſs from 
Opacity, ſo is any Intermediate Degree of either; 
and conſequently this Account can give us no true 
Notion of what is meant by Opacity, which is 
the ſame, whether any Bady 1s black or white, or 
of any Colour we can imagine. 

Arg. 2. §. 28. Beſides which it is plain, that this Ac. 
Becauſe this count depends upon the Corpuſcular Syſtem, 
1 of , which ſhould be better eyidenc'd than it is, before 
de wank we are de ſii d to acquieſce in Propoſitions that reſt 
of th Corpuſ- upon it, and which, by that Modern Term, is al- 
cular Vhiloſo- * ſuppos d to include a Demonſtration; and it 
phy, which is for that Reaſon that I call theſe Reflections Ime- 
gamma ginary; for if we conſider Bodies as conſiſting of 
the ſame kind of Subſtance, and (allowing for ſome 
vacant Interſtices, which are of no Moment 
Conſideration, in reſpe& of the Bodies, which 
they pervade,) of the ſame Homogeneous Nature, 
all theſe Tumultuary Reflections, contriv'd on pur- 
poſe to ſerve an Hypotheſis, will vaniſh,and be as un. 
reaſonable and abſurd, as if, in giving an Account of 
the Weight of Gold, we ſhould take abundance of 
Pains to compute into its Subſtance, that of the 
refin'd Matter it may be ſuppos'd to incloſe, and 
which do's not enter into the Nature or Eſſence 
of it; and it wouldbe as unreaſonable,in ſuch a Caſe, 
to make Opacity depend upon Pores Hetcrogeneowly 
to the Body, eſpecially when even this Philoſophy 


owns Prop. 1f, that Reflections or Refractions ar, 


not different, if there is the ſame kind or Denſity 
Subſtance. 
If this Account F, 29. If yet what we have hitherto diſputed 


4 _— wy were certain, what Advantage would this be to the 


be ef no ſervice ſuppord Theory of Light and Colours ond 
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opacity ariſes from an Internal Conſtitution of the zo explain. haw 
Zody , let the Cauſe aſſign'd be what it will, as % Colour: of 
here it is preſum'd to be a Multitude of Reflections, Bodies proceed. 
the Effect will {till be ſuch, as not to have he 
Originally in Light, but de vou produc'd in the the Sun. 

Body it ſelf, whereas Colours are ſupposd to be 

reviouſly in Light, to their Reflection from Bodies; 

hy therefore this Doctrine of Opakeneſs, which 

depends upon a Confeſſion of its being form'd and 

mm'd out of Light, by the mere Force of Re- 

fetjon, which Opakeneſs was not inherent in $1 
light before, ſhould lead us into an Apprehenſion 'S 
tht Colours of Bodies are likewiſe made out of 

Light by Reflection, which Colours were inhe- 

rent in Light before Reflection, will be a Problem 

n this Philoſophy too intricate to explain. 

30. A Third Propoſition is, That between 17 i: farther af- 
the Parts of Opake and Colour'd Bodies are many #4 — this 
paces, either empty, or repleniſh'd with Mediums OY * 
of other Denſities, as Water between the Tinging which are co- 
Corpuſcles, wherewith any Liquor is impregnated, lour'd, or o- 


lr between the Aqueous Globules that conſtitute Pate, conram 


ir BClouds or Miſts, and for the moſt Part Spaces void — ” 
— both Air and Water, but yet perhaps not wholly flance from 


wid of all Subſtance, between the Parts of hard heir own. 
bodies. The Meaning of this Propoſition ſeems to Sir II Newr. 
bt nothing elſe, than to confirm the Second, in re- _ — 
het of one Objection, which might be made * 
panſt it, drawn from what was affirm'd in the 

irt, That in the Confines of equally refracting 

ediums there is no Reflection, and which was 

kiten notice of in f. 28, where we ſaid, there was 

o more Reaſon to perplex Philoſophy with the 

Mill Interſtices of Bodies, in order to aſcertain 

er Opacity, than to compute the Weight or Pro- 

erties of ſuch Vacuities into the Nature of Gold. 

zi. But ſince, as we have reaſon to believe The foregeing 
m Prop. 1, that there mult be a particular Streſs _ _— 
ul upon the vacant * mn confirm this a Feng wes 
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was to be de- and ſince we now find it is ſo important a Point, 
monſtrated. as to be made into a Propoſition by it ſelf, we 
ſhall therefore here more fully examine into it; 
The Way that is taken to prove it true, is, be. 
cauſe by Prop. 24, there are many Reflections mad: 
by the Internal Parts of Bodies, and by Prop, 1, 
thoſe Reflections could not be made without In. 
terſtices of a different Subſtance, that is, without 
Superficies, which intercede Mediums of differing 
Denſity ; whereas Prop. 24, in reſpect of the many 
Reflections there aſſerted, by what was afhrm'd in 
Prop. 1ft, depended upon that which is now alledg'd 
in Prop. 34; and therefore to prove this 34 Prop. 
by the 1/t and 24, which depended upon it, is the 
ſame as to prove the 1/# and 2d, ſo far as they re. 
late to the preſent Cale by the 3d, which isa Cit. 
cular way of Arguing, and not in any Manner 2. 
greeable to a Mathematick Reaſoning. 
This Account F. 32. To ſupport this 3d Propoſition, it is far- 
of Opacity v ther added, that the Diſcontinuity of Parts is the 
_— Principal Reaſon of Opacity, becauſe Opake Sub- 
uo anſpa- ſtances become tranſparent, by filling their Pore: 
ing 11anſp p y 8 
rent, by filling with any Subſtance of equa) or almoſt equal Denſity 
wp their Pores with their Parts: Thus Paper dipt in Water or Oy, 
with 4 Malt”? the Oculus Mundi Stone ſteept in Water, Linnen- 
of th: ſame : gpm | 
Denſity, Gr. Cloth, Oyl'd or Varniſt'd become tranſparent; on 
Sir IL Newt. the contrary,the moſt tranſparent Subſtances, by ev:- 
Opticks Prop. cuating their Pores, or ſeparating their Parts, may be 
3. Part. 3. render'd ſufficiently Opake, as Salts or wet Paper, ef 
Book 2. the Oculus Mundi Stone, by being dry'd, Horn! 
being ſcrap'd, Glaſs by being reduc'd to Powce! 
Turpentine by being mixt with Water, and W. 
ter hy being form'd into ſmall Bubbles, as in Froth 
But that neither Opacity nor Tranſparency can b. þ 
prov'd to ariſe from the Cauſes aſſign'd by thei * 
Inſtances, is evident, if we conſider, that tho' th 
Parts of Oyl and Water, and the other SubManc 
were of the ſame Denſity, or Weight with tt 


Bodies, whoſe Pores they are to repleniſh py 
the 
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they are not) yet, ſince they are acknowledg'd to 
de of a different Nature from them, the Parts of 
Water, or Oyl, for Example, from thoſe of Paper, 
the one being a Fluid, and the other a Solid, till 
it is known whether a Mixture of two ſuch diffe- 
rent Natures may not produce a Tranſparency, from 
their mutual Energy and Force upon each other, 
in the ſame manner as an Acid raiſes a Precipita- 
ion into a Tranſparency, and not by barely filling 
the vacant Pores, it will be no ſufficient Argu- 
ment to convince us of the truth of ſuch a Propoſi- 
tion, Thus, on the other hand, Water and Tur- 
pentine produce an Opakeneſs, as ſeveral Coagu- 
ums in Chymiſtry do; but to affirm all theſe Co- 
zpulums proceed from evacuating the Pores, will Rohault, and 
be a high Offence againſt the Maxims of the Phi- Lemmer). 
loſophy, upon which the preſent is founded, ſince 

that profeſſes they are caus'd by a Repletion of them, 

and by an Entanglipg of the Parts, not by a Diſen- 

paving of them. 

(. 33- That which makes this kind of Reaſoning j# Tranſparen- 
ſtill more uncertain, is, that in one Part of it, the cy depended up- 
witing of Parts together is made neceſſary to Tranſ- en 4 Replerios 
parency, and the Separating of them to Opacity, 3 2 
whereas a hundred Inſtances may be brought to % ſame Den- 
prove the contrary, even by the Acknowledgment ſity, the moſt 
of the 2d Prop, which ſays, That almoſt all Bo- f* and conſti 
lies in their ultimate Parts are tranſparent, which P49 ” - 
yet, united, are evidently Opake, and indeed if there _ frauſpa- 
vas nothing more neceſſary in the inward Temper rent. | 
and Conſtitution of Bodies to produce Tranſpa- 
rency or Opacity, than their exact Conformation 
of Parts to each other of the ſame Denſity ; thoſe 
Bodies which are the leaſt porous ought to be the 
mo{t tranſparent, which is ſo extravagant an Hypo- 
thelis, from whence ſo abſurd a Concluſion follows, 
that we can ſcarcely think it deſerves any farther 
Conſutation. 
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On the contra- F. 34. And as this Concluſion would follow, 
7: Bodies divi- that the moſt compact Bodies ſhoald be the moſt 
ed into the i 
ſwaliſt parts tranſparent, ſo there would another Abſurdity en- 
would be the ſue from it, that Bodies divided into the minuteſt 
maſt Opate. Parts would be Opake; which is as repugnant to a 
hundred Experiments as the other, according to 
the Notions of the Corpuſcular Philoſophy, which 
ſuppoſes that all Bodies diſſolv'd in their proper 
Menſtruums, is only a Diviſion of the Parts of that 
Body, and therefore Diſſolutions ſhould be Opake, 
when yet they are found to be Tranſparent. 
That the Parts F. 3 5. In order therefore to ward againſt this 
of Bodies muſt Difficulty, a 4th Propoſition is contriv'd, that the 
not be —_ Parts of Bodies, and their Interſtices muſt not be 
— t leſs than of ſome Definite Bigneſs to render them 
produce Opa- Opake and Colour'd; becauſe the opakeſt Bodies, 
city affrm'd, if their Parts be ſubtilely divided, as Metrals, by 
becauſe 3 being diſſolv'd in Acid Menſtruums, become per- 
en, Eypoikeſs ſecl iy tranſparent; that is, becauſe the Diſſolution 
ent Hypotheſis Aer 
that they ſhould of hard or Opake Bodies in tranſparent Ones, is ar 
vor. Objection againſt this Doctrine of Opacity, pro- 
Sir * ceeding ſrom the Diviſion of the Parts, therefore it 
— is aſſum'd as neceſſary, and it is by this Propoſition 
| | pronounc'd to be fo, that thoſe Parts ſhall be only 
of a Definite Bigneſs; = which we likewiſe 
pronounce, That ſince the Diviſion of the Parts 
of Bodies from one another is own'd to be a Cauſe 
of their Opacity, either it is without reſtrictions, 
or it is not; if it is without reſtrictions, there is 
no occaſion for the preſent Propoſition; if it is with, 
thoſe Limitations ought tobe explain'd from Reaſon, 
and not Matter of Fact; becauſe, unleſs that Matter 
of Fact isexplain'd from the ſamePrinples of Philoſo- 
phy, it is ſo far from confirming ſuch a Philoſophy, 
that it do's and will lie as an Objection againſt it. 
The Inftances H. 36. We need not conſequently examine into 


% _ what we are remember d of, that in certain Obſer- 


near, and of the Vations made, there was no Senſible Reflection at 


Water Bubtle the Superficies of the Object Glaſſes, where they 
We were 


* — 
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were very near one another, tho' they did not when thinneſt, 
abſolutely touch, or that the Reflection of the ks 
Water Bubble, where it became thinneſt, was al- Po gr Rays, 
moſt inſenſible, ſince if the preſent Hypotheſis of of no /ignif- 
Opacity contradicts, or do's not ſolve the known cance 7 thepre- 
Phznomenon of the Diſſolution of Bodies in Acid/** Dodrine of 
Menſtruums becoming tranſparent, unleſs by a 

new Suppoſition of Parts of a Definite Bigneſs, it 

cannot account for theſe particular Obſervations, 

no more than for Water, Salt, Glaſs, or Stone being 

tranſparent, where their Pores are probably more, and 

their parts leſs than in other Bodies, and therefore their 

Internal Reflections; for it is impoſſible in Reaſon, 

that the Smalneſs of the Parts of Bodies ſhould dimi- 

niſh the number of Refſections of Light in them, ſince 

the leſs the Parts are, there muſt neceſſarily be the 

more Reflections from them; and altho' the near- 

neſs of one Part to another, by the Inſtance of 

the Object Glaſſes, is here made a Reaſon, why 

there ſhould be no Reflection, and therefore no 

Opacity in the ſame Corpuſcules of the difſolv'd 

Body, yet in white Metalline Bodies, which are 

ſuppos'd to conſiſt of ſmall tranſparent Parts, and 

which muſt be much nearer to each other than the 

Object Glaſſes mention'd, it is thought RefleRi- 


ons may be well enough perform'd, ſo as to pro- 


duce Opacity. | 
$. 37. That which we ſhall therefore farther ob- Since Opate 
ſerve, upon theſe two laſt Propoſitions, is oply, that 2 Colour 
when the two firſt began with giving us an Ace 8 55 
count of Opacity, the two laſt have joyn'd Co- ſolv'd by the 
lours with it, as if they ſtood and fell upon ſame Hypothe- 
the ſame Principles; and if ſo, it is evident, that i- what has 
whatever has been objected againſt. this Account Cen heel 
; ff againſt Opacity 
of Opacity, equally obrains againſt Colours, and i, gqualy con- 
conſequently, that the preſent Theory cannot ex- clave againſt 
plain to us what the Reaſon of Bodies being the Solution of 
colour'd is, even upon the Suppoſition of Hetero- 4% . 
geneous Rays in the San's Light. ; 


U 4 9.38. 
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That differene- F. 38. This Philoſophy, notwithſtanding, pro- 
1 of ceeds to a 5th 3 to prove that the Tranf. 
Particles, which parent Parts of Bodies, according to their ſeveral 
reſemble the Sizes, muſt reflect Rays of one Colour, and tran. 
Fragments of mit thoſe of another, for the fame Reaſon, that 
— 74 4 Thin Plates or Bubbles do reflect, or tranſmit thoſe 
wa. Thinneſſes, Rays ; and this is taken to be the Ground of all 
conſider d. their Colours; that is, all Bodies are thought to 
Sir I. Newt. conſiſt of a Congeries, or heap of Pellucid Parts, 
ay oP like the broken pieces of Plates of Glaſs, each of 
erster which have the fame Colour with the whole Mais 
or Congeries, becauſe if we break or divide a 
colour'd Glaſs Plate into ſeveral Fragments, ſuch 
a Diviſion will not produce any Alteration in 
the Colour of the Plates. And as to the Colour 
of cach Part, that is determin'd by the Thick- 
neſs or Thinneſs of the Plate, to the Fragments of 
which the ſmall Particles of Natural Bodies arc 
made Analogous: The truth of it is, this is fo 
curious and refin'd an Hypotheſis, that tho' we 
had a multitude of Reaſons to convince us of the 
reality of it, yet it looks ſo much like a Fiction 
of the Mind, and takes ſo many affected Turns 
and Doubles to enſnare us into a Perſwaſion of 
its Certainty, that a ſincere Inquirer into Nature 
would ſcarcely be induc'd to believe it: But when, 
on the other hand, it is attended with ſeveral in- 
ſuperable Objections, we cannot but be confirm'd 
in the Opinion, which any one would be apt to 
form upon the firſt view of it, that it is nothing 
more than an Ingenious Contrivance to amuſe us, 
and a pretty Application of the Experiments, made 
upon thin Plates of Glaſs, Water and Air, to Na- 
tural Bodies, if it could have been prov'd that thoſe 
Bodies conſiſted of ſuch tranſparent Plates, and that 
if they did, ſuch a Contexture or Aſſemblage of 
Plates was ſufficient for the Solution of the Phz- 
nomenons deſign'd, which is not done, 


8.39.5 
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F.39. But as the Caſe ſtands, whatever we have This Solution 
ſaid againſt rhe Corpuſcular Philoſophy in general, confuted, from 
| and to prove the Unreaſonableneis ot conſidering — — 
. Bodies as made up and conſtituted of little Cor- and . 
t puſcules, will be alike valid againſt what is here 2d. 34, and 4b 
: \uppos'd, as alſo what in particular we have alledg'd dt being rue. 
| n Contradiction to the 1ſt, 2d, zd and 4th Propo- 
) itions, ſo far as they relate to the preſent Theo- 
ry of Colours; nothing of which we ſhall now 
{ If iepear, we only intend to conſider farther, what is 
$ more peculiarly advanc'd in the 5h, 
9.40. The firſt thing is, that the Parts of all Na- If it were not, 
tural Bodies are in the Form of thin Laminæ or its Proof yet de- 
Plates, which is not evidenc'd by any of the pre- pends upon an 


ceding Propoſitions; for tho* we ſhould grant them — — 

a to be tranſparent, and interſpers'd with Vacuities of Bodies and 

{ of a different Denſeneſs, their Figures yet would the chin Plates 

: be underermin'd; that particular Structure of Bo-＋ = * 3 

ö dies is therefore introduc'd into the preſent Propo- dy api and 

0 ſition, upon the Account only of ſeveral * Obſer- rain. | 

e vations made by this Philoſophy, upan thin Plates“ Sir If, Newt. 

n of Air preſs d betwixt two Priſms, and on Bubbles Ofticks — 17 

8 blown from Water and Soap, which according to 6 

f their different Thickneſſes, and the Obliquity of 

e the Rays which fall upon them, produce various 

F Colours, tranſmitting one kind of them to the Ob- 

| ſerver, and reflecting another; the Proof there- 

d fore of the preceding Propoſition is from the Af- 

0 inity of the Properties, which is experienc'd be- 

9 twixt theſe Plates of Air or Water, and the Parts 

5 of Natural Bodies. | | 

0 9. 41. One Inſtance, produc'd to ſhew the Ara- That rhe Fear | 

' logy betwixt them, is that of the Feathers of Birds, ther: of Birds or * 

ſe tne Webs of Spiders, and the colour'd Fibres of 3 — 4 

it Alls appearing of various Colours, by changing fit 3 14 

f de Poſition of them to the Eye, and this is ſuit- the Analogy. T4 

e- de to what thin Plates of Air and Water have | 114 

| en obſery'd to do; but if this is a Proof that the 7 
'viours of Silks, the Webs of Spiders, and the 19 

0. 5 | | Feathers ö 
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Feathers of certain Birds, which change their Colour 
- by their different Poſition, are form'd of ſmall 
- tranſparent Laminz or Plates of Glaſs, Air, or Wa- 

ter, becauſe they likewiſe change their Colour b 
their different Poſition, it will, on the contrary, foſ- 
low, 1ſt, that Plates of Glaſs, or Air, or Water, 
are made up of little Feathers, Webs, or Fibres of 
Silk, as well as theſe of the other: 24, That ſince 
the Colours of moſt Natural Bodies are not chang'd 
by their different Situation, therefore the Colours, 
of moſt Natural Bodies, and the parts of them, have 
not the ſame Properties as thoſe of the thin Laminæ of 
Air, or Water, to w® they are ſuppos'd correſpondent, 
The Colours of 9g. 42. Another Example brought of their Agree- 
Siles,Cloths$. ment is, that the Colours of Silks, Cloths and other 
2 e, Subſtances, which Water or Oyl can intimately 
— _ penetrate, become more faint and obſcure; by being 
Hater er Oy, ao immers d in thoſe Liquours, and recover their Vi- 
Argument of gour again, by being dry'd, and the ſame happens 
this Analogy. in the thin Plates of Air and Glaſs: If this Res- 
ſoning was juſt, we may 1ſt affirm, that all Bodies 
which receive the ſame Die (as Oyl or Water are; 
ſort of one here) have the fame kind of parts, and 
therefore the parts of Bodies may be reduc'd to thoſe 
of Wool, as well as'by this Argument to thoſe of 
Glaſs, ſince in the ſame Die other Bodies will admit 
of the fame Tincture which Wool do's; 24, It is 
ſtrange that whereas, according to h. 3 2. the Repletion 
of the Pores of Bodies cauſe Tranſparency, it ſhould 

in the preſent produce Obſcurity and Opakereſs. 
. , the F. 43. A Third Agreement betwixt them is, that 
dof, 2 Leaf-gold, ſame ſorts of painted Glaſs, the Infu- 
_— 1, ſion of Lignum Nephriticum, and ſozze other Sub- 


cum, tranſmit - ( 
ping one Colour, ſtances refle& one Colour, and tranſmit another, cor. 


and rating reſpondent to what is obſerv'd of theſe thin Plates of 
mew” ir or Water; but, ſince this is not a general A ffection 
of all colour'd Bodies, and only belongs to ſome,it will 
admit of the fame Anſwer, as in F. 41. ſeeing other 
Fluids, and the moſt of them, may reflect and * 
| 1 * 


gument of this 
Agreement. 


>, &. E if a. wt... 5. Eo dbntin, fea. tual 


Chap. IV. apply'd to Natural Bodies. 


mit nearly the ſame Colour or Appearance, as Water, 
or Wine, and ſeveral Tinctures in Chymiſtry ; and 
hard Bodies (as Silver in particular) do not tranſ- 
mit any other Rays, than what they refle&. 

To enter nearer into this Queſtion, there are no Bo- 
dies which tranſmit a peculiar ſort of Rays, and reflect 
different, unchangeably , which this Philoſophy 
ſeems to imagine, upon this Suppofition that the 
Raysare Heterogeneous in Light, and Matter is Ho- 
mogeneous in Bodies, and only diverſify'd by its 
Figures and its Pores; from whence it comes to paſs 
that, the Pores of the ſame Body being Similar, there 
is only one kind of Rays tranſmitted thro'-them 
and as the Parts of the fame Body are alike Similar 
too, there is only one kind of Rays reflected, and 
ſince the Pores and the Parts in differing Bodies vary 
likewiſe, they will cranſmitand reflect, each its diſtinct 
Rays, which ſhall be different from the former. 

On the contrary, the Heterogeneous Rays in 
Light are evidenc'd to be falſe, and Homogeneous 
Matter is not at leaſt prov'd to be true; and yet if 
both were infallibly certain, there could be no Ac- 
count given, why either one ſort of colour'd 
Rays ſhould be reſſected from one kind of Figure, 
25 a Triangular or a Globular, or why one fort of 
colour'd Rays ſhould be tranſmitted thro' one kind 
of Pore in preference to another, or laſtly, as we 
ſhall afterwards obſerve, why, or in what manner, 
all the other Heterogeneous Rays in Light ſhould 
be extinguiſh'd, excepting one kind, which is re- 
flected, and another which is tranſmitted. 

Moreover, it is plain in Fact and Experience, 
that if we take any liquid Subſtance, as Tinctura 
Minſychti, which is of an Orange Colour, if the 
Rays of Light are tranſmitted thro' it, of a duſ- 
kiſh Green, if a white Paper is held behind it, if 
any dull and opake Body, of a Dark-brown, and 
ſo it is generally, and perhaps in all Fluids, that 
they become of that Colour to the Eye, which is 

com- 
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compounded of their own, and that which is tranſ. 
mitted thro' them, whether from the Rays of the 
Sun, or from Red, Blue, Purple, or any other Co- 
lour, which belongs to Natural Bodies, held be. 
hind the Tranſparent Fluid; fo little Foundation is 
there for ſuch an Affirmation, that Tranſparent Fluids 
always tranſmit one Colour, and refle& another, 
whereas a Tranſparent Fluid, by various Colours, as 
of Ather, the Sun's Rays, or the Colours of Na. 
tural Bodies mixing with its own, may occaſion ſe. 
veral diſtin& Appearances, and if ſo, will be a Proof, 
that no Colours are refracted fromTranſparentFluids, 
but tranſmitted witha Tincture of that, thro' which 
their Tranſmiſſion is made; and the ſame may be ſaid 
in Solid Bodies, as Leaf of Gold, where the Thinneſs 
of it is ſuch, as to be capable of tranſmitting the 
Rays of Light, or even thoſe of other Bodies. 

From hence alſo an Account may be given of 
Dr. Hook's Experiment, without the preſent 
Doctrine of Fluids tranſmitting only one ſort of 
Rays, and reflecting thoſe of another; the Expe- 
riment 1s, that if two Fluids, the one Blue, and 
the other Red, are ſet together, they will become 
Opake, altho' ſeparately they were Tranſparent; .. 
may be eaſily conceiv'd upon the foregoing Hy- 
potheſis, that Liquors aſſume thoſe Properties (in 
relation to Colours) which ariſe from the Mixture 
of them, without any ſuch imaginary Tranſmiſſions 
and Reflections of Rays, which are ſuppos'd : For 
moreover, it is not unreaſonable to think that Blue, 
which has the leaſt Action, and Red, which bas 
the greateſt, ſhould produce none, that is, no in- 
termediate Degree betwixt them of Orange, Yel- 
low, or Green, but they cannot produce White- 
neſs, which is compounded of all the various kinds 
of Colours of Light, and therefore we may pro- 


bably conclude they will, a Darkneſs, or Opacity. 


Farther, if we fill two ſmall Glaſſes, with flat po- 
liſb'd Bottoms, the one with Aqua- fortis, deeply 4 
| | Blue, 
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Blue, the other with Oyl of Turpentine dy'd Red, Philoſoph. 
and afterwards place the one upon the other, we Tranſat N 
can diſcern ſeveral Bodies thro' them; whereas, n ith 
according to this Theory, no Object ſhould appear | 
thro* both the Tranſparent Fluids, becauſe if one 
tranſmits only Red, the other only Blue, no Rays 
can paſs thro* both; this is certainly unaccountable 
in the preſent Doctrine of Light and Colours, 
which yet 1s explicable enough, upon the Hypo- 
theſis we have mention'd ; for in Tinftura Minſychti, 
tho' a white Paper held behind it, makes it appear 
of a Duskiſh-green, which is Orange in it ſelt, yet 
we may eaſily diſcern the Whireneſs of the Paper 
thro' it, and a confuſion of Letters, if any are writ 
upon it; becauſe tho' the Mixture of Rays ſhould 
alter the Colour to a Dark one, it is not from 
thence neceſſary that it ſhould not be tranſpa- 
rent, ſince in Red, Yellow, Green and Violet a 
Tranſparency is preſerv'd, where the Colours 
are acknowledg'd to be of a different Comple- 
xion , notwithſtanding, according to the preſent 
Theory, a perſect Opacity ſhonid enſue. 

$. 44. A 4th Analogy is, that colour'd Pow- The colour'd 
ders, which Painters uſe, may have their Colours Powders us'd by 
alittle chang'd, by being very elaborately and finely © 1 _— 
ground, agreeable to which the Colour of a thin Plate —— by 
is chang'd by varying its Thickneſs; if this alſo being ground, 
were a. true and an exact Compariſon, betwixt the ns #roof of his 
Properties of each, it would only amount to this, 434% 
that the Colours, which Painters uſe, may be re- 
duc'd to thoſe of tranſparent Plates, but not the 
Colours of Naturet Bodicy which are not chang'd 
dy any Diminution, for Gold, tho' extended up- 
on Wire to an infinite Thinneſs, preſerves its Com- 
plexion, without the leaſt Variation; that, more. 
over, which makes this Analogy the leſs convin- 
cing, is, that it is very hard to conceive, or at leaſt 
to prove, how in the powdering of the Colours, 
which Painters uſe, the Parts ſhould be rather ſlatten'd 


into 
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into thinner Plates, then broken into leſſer Plates 
of the ſame Thickneſs; ſince, in the beginning of 
this Propoſition, and its Demonſtration, the very 
Reaſon that is aſſign'd for the parts of Bodies being 
of the ſame Colour with the whole Maſs, is, becauſe 
It is rational to think, that the whole is divided into 
Plates of the ſame thickneſs; either therefore there 
can be no Account given, why the parts of Na- 
tural Bodies are of the ſame Colour with the whole, MW" 
or elſe there can be no Account given, why the de 
parts of colour'd Powders ſhould not be. th 
The Precipita= $.45. A 5th Analogy is ſtill leſs to the pur. MI © 
tions or Coagu- poſe, that by mixing diverſe Liquors in Chymi- be 
lan n Li. fry, very odd and remarkable Produktion: and 0 
— ah % 2. Changes of Colours may be effected, of which Ml * 
juflify this 4-no Cauſe, as is ſuppos d, can be more obvious and 0 
nalogy. rational, than that the Saline Corpuſcles of one a 
Liquor do variouſly act upon, or unite with the Il ** 
tinging Corpuſcles of another, ſo as to make them ill © 
{well or ſhrink, whereby not only their Bulk, but in 
their Denſity alſo may. be chang'd, or ſo as to di- o 
vide them into ſmaller Corpuſcles, whereby a co- t 
lour'd Fluid may become tranſparent, or ſo as to aſ- 8 
ſociate ſeveral of them into one Cluſter, whereby b 
two tranſparent Fluids may compoſe a colour'd 
one; in which Account, this Philoſophy do's ſo 
evidently joyn it ſelf to the Corpuſcular, the Ab- 
ſurdities of which are, I hope, ſufficiently appa- 
rent, that it ſeems wholly unneceſſary to give a 
particular Confutation of it; all that we ſhall fay, 
1s, that theſe Saline Corpuſcles are capable of per- 
forming Wonders, when they can make Bodies 
ſwell or ſhrink, or cut them into pieces, or drive 
them together in heaps, juſt as they have a Mind 
to it, and as the Humor takes them: For if we 
own the Effects to be produc'd, this Philoſophy 
which acknowledges an Inertia, and a bare Paſhve- 
neſs in Matter, can never aſſign the Cauſes which 
produce them, unleſs by attributing a kind 4 Ar- 
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tiary Action to Matter it ſelf, deriv'd from the 
Will of the Philoſopher. . 

9.46. However, ſuppoſing the Bulk or Denſity The Dodrine of 
ys chang'd, by this unknown Action of the Sa. —.— Cor. 
ine Particles, and that they could di vide or collect uſcles, cauſing 


the foremen- 


the Parts of Bodies at pleaſure; this is a very re- ion Precipi- 


note Demonſtration of theſe Parts being form'd tation: and Co- 
into Plates, anſwerable to thoſe of Water or Air, #2*lums, exa- 
to which they are to bear a Reſemblance; and in- _ — 
deed there ſeems to be no greater a Confeſſion of Opticks Prop. 
the Weakneſs of this Doctrine, than its having re- 3. Part, 3. 
courſe to __ ys ng for _ 7 Cor- 1 
uſcles, as they change the Denſity of the Parts, 4 : 
— may at the my alſo fill the Interſtices 2 
of thoſe Parts, and if fo, according to this Philo- Book 2. 
phy, the whole will be ſo far from being Colour'd 
or Opake, that it will be tranſparent : Theſe Saline 
Particles likewiſe may divide the Parts into ſmaller 
Corpuſcles, by which means, 1f they are of a de- 
inite Bigneſs, they may become Opake, inſtead 
of Tranſparent. - Laſtly, if theſe Saline Corpuſcles 
ſhould gather the Parts of Bodies into one C] == in- 
ſtead of being Colour d, the Congeries of em might 
be Tranſparent; for if athin'd ora plated Body ſhould 
be broken into fragments, according to this Philoſo- 
phy, there is no Reaſon why a heap of theſe frag- 
ments ſhould not be of the ſame Colour, and conſe- 
quently of the ſame Tranſparency, if the Parts are ſo. 

9. 47. Laſtly, it is ſaid, in the Atmoſphere, when The Diviſion of 
Vapours are firſt rais'd, they do not hinder the % Parts 4 
Tranſparency of the Air's being divided into Parts, — 2 
too {mall to cauſe any Reflection in their Superfi- ,onſgger'd. 
cies, but when, in order to compoſe Drops of Rain, Sir Iſ. Newt. 
they begin to coaleſce and — Globes of all Prop. 5. Par. 3. 
intermediate Sizes, Clouds are form'd of Various BK 2 
Colours, according to the different bigneſs of the 
Globes which make them, and it cannot be con- 
ceiv d, how ſo tranſparent a Subſtance as Water, 
ould be ſufficient for the Prodution of theſe 

Co- 
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Colours, unleſs they proceed from the various$ize; 
of the Fluid, and the Globular parcels of it: In 
this part of the Analogy it is taken for granted, 
that the Parts of Water are the fineſt and moſt 
ſubtle, when they are firſt rais'd, whereas it i 
reaſonable to think, they are the groſſeſt; ſince the 
ſame Heat which rais'd em from the groſſer pans 
of the Earth or Sea, by acting farther on them, 
would ſtill in all probability refine and dividethem; 
it is likewiſe taken for granted, that after theſe 
Vapours are rais'd, they coaleſce, without giving 
ſo much as any plauſible Reaſon why they ſhould, 
ſince the ſame Heat which raiſes ought» ro diſpel 
them; if yet they do coaleſce, it is alſo taken for 
granted, that they are of a convenient Size, to te. 
fect or tranſmit Colour, of which there ought, 2t 
leaſt, ſome Proof to have been alledg'd; and x 
to what reſpects the Subſtance of Water, tho it 
is imagin'd to conſiſt of Globular, or Smooth and 
Oblong parts, by the Corpuſcular Syſtem; in the 
firſt place, this Philoſophy, in the very Propoſition 
we are now conſidering, do's preſume that theſe 
Parts are not Globular, but have the Reſemblance 
of tranſparent Plates; and in the next, it is not cer- 
tain, but an Hypotheſis only, that Clouds and Va. 
pours are form'd of nothing elſe but Water, ſince 
there may be ſeveral other Subſtances rais d by the 
Activity of the Sun's Rays, as well as Water, and 
which mixing and joyning with it, may be the 

Cauſe of theſe ſeveral Appearances. l 
If this Analogy F. 48. After this tedious Purſuit of the Prin- 
w44 juſt inſome ciples of the preſent Doctrine, thro' its ſeveril 
— e ;, Mazes, let us now recollect our ſelves, and inquire, 
/ufficien o Whether, if all theſe Compariſons betwixt the 
ſolve the Co. Plates of Air or Water, and the Parts of Bodies 
lours of thoſe were accurate and true, it would be a Reaſon for 
_ _ us to receive the Doctrine affirm'd by them; and 
of Air or Wa- it is certain they would not, becauſe they are pat. 


ter, are not an ticular, and do not reach the Caſes of all Bodies 
alogous. 8 N JW 
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Chap. IV. apply'd to Natural Bodies. 3% 
in general, which they ought to do; for if, to ex- 

plan different Phznomenons, different Arguments 

ne produc'd, it is the fame as propoſing for ever” 

Difficulty a new Hypotheſis; and it is not enoug 

way, that the Properties of Natural Bodies, or 

the Parts of em agree with thoſe of the Plates of 

Water or Air, in one reſpect, or another; for un- 

| they do in all, what is an Argument in one 

(zfe, will be an Objection in a Second ; 

(. 49. If yer the Properties of thin Plates of !f thi: 4 

Air, or Glaſs, or Water did abſolutely agree with 3 
he Parts of Natural Bodies, which they do not, 5 4 % l,, 
ſince there may be the fame Effect produc'd from Qualinie, 1 
liferent Cauſes, tho' the Parts of Natural Bodies Bodies which it Th 
hould be anſwetable, in their Appearances, to thoſe e eee 
hich we find and experience fromthe Plates of Air, j, —— 
or Water, or Glaſs, it would not follow, that the Parts porbeſi. | 
of Natural Bodies ſhould conſiſt either of Ait, or Wa- 

ter, or Glaſs, or Air and Water, or Glaſs, of the parts of 
Cold, or an Adamant, which they muſt neceſſarily do, 

the fame E fects do always ariſe from the ſame Cau- 

es; that is, A ir and Water, or Glaſs, would be tranſ- 

lrm'd into Adamant and Gold, or theſe into the 

other; for if, becauſe two Subſtances, as the thin 

Plates of Air and Water, or Glaſs, and the Parts of 

Natural Bodies agree in a third Property as Colours, 
ind the Variations of them, the Parts of the latter 
ne therefore entitled to a certain Tranſparency ob- 
krvable in the former, for the ſame Reaſon they 
my lay claim to all the other Qualities we find int 
tem; and on the contrary, Air aud Water, or Glaſs, 
may likewiſe — the Solidity of Gold, and 
the Hardneſs of an Adamant, by the Force and 
onviction of ſuch an Analogy ; ſince beſides, what 
em be more Reaſonable, than that the Parts of Na- 
tral Bodies ſhould rather conſiſt of that Tranſpa- 

it Subſtance, to which they are made analogous, 

an of any other Tranſparent Subſtance, betwixt - 

nich and them, there is no Affinity prov'd 3 
This 
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This Reaſoning obtains upon the Suppoſition, 
that the ſame Effects cannot be produc'd from dif. 
ferent Cauſes; if they can, then if Colours, and 
the ſeveral. Properties of them, ariſe from thin Ml © 

Plates of Glaſs, or Air, or Water, and the fame . 
are produc'd from the parts of Natural Bodies, f 
it will not be certain that the parts of Natural Bo- 
dies conſiſt of thin tranſparent Plates, ſince the Ml * 
Cauſes of theſe Colours and Properties in the one, may ll © 
be very different from the Cauſes of them in the 
other; and as Heat may be excited by the Fire, 
or Attrition, or by the Mixture of an Acid and 
an Alkali, ſo it is not evident but the ſame may 
obtain in Colour, and the Method and Contr. 
vanice of Nature may be as different in producing 
Colours from the thin Plates of Glaſs or Air, from 
that which it uſes in the Production of em from 
the Parts of Natural Bodies, as the abovemention'd 
ones of Heat, without either ſuppoſing that Fire is 
Attrition, or Attrition is an Acid and an Alkali, ors 
in the preſent Caſe, that the Parts of Natural Bodies 
are Plates, or like Plates of Air, Glaſs or Water. 
tf this Analogy H. 50. It is alſo to be obſery'd, that in a True and 
as not Chime- Rational Philoſophy, we are not only to conſider 

— how thoſe particular Phænomenons may be ſolv'd, 

— Sol. which we profeſſedly examine into, but likewiſe how 

tion of the other ſuch a Solution is correſpondent to other Appear 

Properties of arices in Nature; let us therefore preſume the pte. 


1 : 


Body, ſent Hypotheſis of Bodies conſilting of ſmall trau. 
_—_ nt Plates or Laminæ to be the beſt that could 
e devis d, or offer'd, for a Complete and Perfect 
Account of, Colours, if ſuch a Contexture of Parts 
is not equally appoſite to all other Explications 
of the Properties of the ſame colour'd Bodies, the 
Hypotheſis, however exact in one reſpect, in twen- 
others will be ſhort and deſective; thus, if we 
ould grant theſe Tranſparent Laminæ of different 
Thickneſſes to the Theory of Colours, when the 
fame Corpuſcular Philoſophy comes to ny 
| ardnels 
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Hirdndfs or Soltneſß, or Fluidity, and gives us a 


2 


Reaſon of the Coagulums, Diſſolutions, and Pre- 
e 3p e , of Heat and Cold, of 
the Rarefaftion ar 
the ſeveral Smels and Taſts which belong to them, 
we ſhall immediate] find theſe neceſſary thin 
Plates to have ne | their Shapes, and ſometimes 
to reſemble little Wedges, at others, little Globes, 
row they are of an Oblong Form, and preſently 

iter they are become into Hooks, then they ſhift 
into Cones or ſmall Wedges, and in a trice contract 
themſelves into Needles, and when they have run 
thro' the various Forms that can be imagin'd, the 

laſt dwindle into a Subtile Matter, which will 
pt on any Figure, Size or Dimenſion, which ſhall 
e allign'd it; it is certainly impoſſible to recon- 
eile all theſe different Shapes with the Tranſparent 
Lmine, if they are the Ultimate parts of Natural 


Bodies, and like the Laminz from which their An- 


logy is drawn; if they are not the Ultimate parts 
of Bodies, then they may be of a different Colour 


jon and Condenſation of Bodies, of 
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from the Whole, contrary to this Hypotheſis; be. Sir II. Newt. 


auſe by dividing them in their Parts, there will 


becauſe by dividi ng them in theit Craſſitude or Groſ- 
nels, they may be diminiſh'd in their Denſity and 
Thickneſs; and if they are not like the Plates from 
whence the Analogy is made, there is no Reaſon for 
tne Compariſon it ſelf, If yet theſe Laminz could 
bechang d into a hundred Shapes, and continue Them- 
lves, neither they, nor any other Form, or Shape of 
them, could give an Account how they cohere, which 
Coheſion is, notwithſtanding, as neceſſary a Phæno- 
menon to be ſoly'd, as Opacity or Colours, 


Opticks Prop. 
be 1. 5. Par. 3. 


lnterſtices of a different Medium betwixt them, and Bock 2. 


. 51. We have hitherto inquir'd into the Cauſes 1f Bodies con- 
of the Colours of the Parts of Natural Bodies, (ted ef ſmal 


Lamine or 


which if allow'd, they could not determine for us, pie, 5 Ce. 


vhy the whole ſhould be of the ſame Colour; tur of the 
for ſuppoſing any colour'd Body, as Gold, to con- whole would be 


X 2 fiſt 
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differen from ſiſt of an infinite number of ſmall Laminæ or Plates, 
>.) * whoſe. Thickneſs is, ſuch as to reflect > Yellow; 
Sir Il. Newt, the Ultimate parts therefore of ſuch a Body will 
Opticks Prop. be of a Yellow Appearance, and conſequently, if 
5. Par, 3. B. 2. theſe thin Plates are not joyn'd together by ay 
point of Contact, Gold will not be a hard and 
re ſiſting Subſtance, if they are, where they are uni. 
ted, the two ſmall Laminz being cemented toge- 
ther, will either conſtitute a Lamina of a different 
Thickneſs, and, for that Reaſon, of a different Co- 
lour, or they will at leaſt form two Laminas fo 
near to each other, that the Interſtice betwixt them 
will cauſe no Alteration in the Reſraction or Re. 
flection of them, according to Prop, 40 of this 
Philoſophy, that is, it will be the ſame in Effe, 
as if they were united ; and therefore in either Caſes 
the two Laminæ will produce a diſtin&. Colour 
from Yellow, and Gold conſequently. will not in 
the whole, or in ſeveral of its Parts, unleſs in the 

Ultimate ones, be of that Colour. 
The Colour: H. 52. But that which is farther to be noted in 
—— '— this Philoſophy, is, that it takes for granted, that 
*he lame with the Colours produc'd by the thin Plates of Air or 
thoſe which are Water, and thoſe from Natural Bodies are the ſame; 
impreſsd pon for if they are not, the Analogy betwixt the one 
* 3 and the other entirely falls, whereas there's nothing 
% oat more demonſtrable, than that the Red and Blue, 
or Violet, or Green, which is produc'd from the 
Refraction of theſe Plates, as much differs from 
thoſe Colours, when reflected from Natural Bo- 
dies, as the Red of a Roſe, from that of a Ruby, 
or the Green of a Leek, from that, of ordinary 
Glaſs, or the Suns Colour in the Rainbow; and 
here we cannot but lament the Scarcity of Words 
in Languages in general, and the Unaccuratevels, of 
our Reaſonings thereupon, which often ranges under 
the ſame Terms very different, Ideas, and argues 
upon them, as if they were really and individually 
the ſame, when yet by what we call Red, or Blue. 
| | or 
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or Green, there may be as many diſtinct Percep- 
tions rais'd in our Minds, as there are by White or 
Back!!!“ 15 ng 

$. 53. What is ſtill more remarkable in the pre- The different 
ſent Doctrine, is, that the Difference of Thickneſs — A 
or Denſity in the Plates cannot poſſibly produce — 3 
Difference of Colours, even according to the y, canner 
Notions of this Philoſophy ; ſince it conſiders no- produce diffe- 
thing elſe but an Homogeneous tranſparent Sub. rent Colours. 
ſance, contriv'd into Plates of a various Depth and 
Crfſitude, which by Prop. 1* and 4 cannot pro- 
duce different Colours; for by Prop. 14 in the 
confines of equally refracting Mediums, there is 
no Reflection, al by Prop. 4, the Parts of Bo- 
dies and their Interſtices muſt not be leſs than 
of ſome definite Bigneſs to render them Opake 
and Colour'd; if there ſore there are tranſparent 
Plates of different Thickneſſes, and no different 
Mediums intercede them, whether the Plates 
xe thicker or otherwiſe, there will be no diffe- 
rent Reflection. | ma 

$. 54. Laſtly, altho' this was allow'd, that the The Hypotheſis 
Denſity or Thickneſs of the Plates was the occa- of Bodies con- 
fon of Colours in Natural Bodies, and that Bo-/#"g , f. 
dies were form'd and conſtituted of ſuch Plates, d che for- 
this Hypotheſis, which with ſo many Arguments is mer of cheir Co- 
contended for, would by fo _ Arguments con- {ours ariſing 
ute the other of Heterogeneous Lights in the Rays/ — 
of the Sun; for if the Colours of Natural Bodies % Sunn 
re owing to the Difform Rays of the Solar Light, 
i is pretended in one Hypotheſis, how is it poſ- 
üble, that the ſame Colours of Natural Bodies 
ſhould” proceed from the different Denſity or 
Thickneſs of the Plates, of which thoſe Natural 
Bodies are compos'd, according to the other Hy- 
pothe ſis; either the Sun's Rays muſt be alter'd and 
chang d by the Thickneſs of the Plates, or not; 
if they are, then there will be no occaſion to ad- 
nance an Heterogeneous Light for the Solution of 
X 3 Co- 


Colours, fince the different Thickneſſes of the 
Plates, on which the Light impinges, may make 
an Heterogeneous Light of an Homogeneoyg, if 
the Suns Rays are not alter'd by the different 
Thickneſſes of the Plates, it will ſtill lje upon the 
preſent Philoſophy to prove, how ſome Bodies 
reflect one ſort of colour d Rays, and other Bo. 
dies another kind of colour'd Rays; and conſe. 
quently we are left in the ſame perplexity, in xel- 
pe of the Colours of Natural Bodies, as befor 
the Contrivance of theſe different Laminz, _ 
The remaining, F. 55. And after this particular Examination into 
Propoſitions in the Grounds of this Hypotheſis, it will be unne- 
this I biloſ«phy, ceſſary to proceed to the 6 and 7 Propoſitions, 
ry neceſ®1y 9 hich we ſhall only name; the 6® is, that the 
conſiler d, ono 8 a & 3H 
ſince they de. Parts, of Bodies, on which their Colours depend, 
pend on the are denſer than the Medium, which pervades 
foregoing their Interſtices; the 0, that the Bigneſs of the 
Component parts of Natural Bodies, may, be con- 
jetur'd by their Colours, both which depend upon 
the ſame Analogy of the Plates of Air and. Water, 
to the parts of Natural Bodies, and therefore do 
not want any farther Comment upon them. 
The Swppoſition. F.56. To confirm the Unreaſonableneſs of this 
of 1 Corpuſcular Account ſtill farther, we ſhall men- 
. tion one Abſurdity from it, which yet to make 
Abjurdity of it paſs for none, is form'd into a Propoſition, That 
bis Thiloſophy. the Cauſe of Reſſection is not the Impinging of 
_ —.— Light, on the Solid or Impervious parts of Bodies, 
— is is commonly believ d, for which there are Seven 
Reaſons given, and all of them terminate in this, 
That if the Corpuſcular Philoſophy is true, and 
there is nothing more to be conſider'd in Bodies 
than their Parts and their Pores, it will be impoſ- 
ſible to aſſign a Reaſon in the firſt place, why Aix 
ſhould have as ſtrong, or a ſtronger Reflection of 
Light, than Glaſs or Water has? ſince, according 
to the Corpuſcular Syſtem, Air muſt have fewer 


Parts, and more Pores than Glaſs or Water; on 
. the 
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the ſecond place, Why Glaſs ſhonld tranſmit, in an 
Degree of —_— of the Rays falling, more © 
uch incident Rays, than Air do's, and reflect fewer; 
or, in the third, Why at the ſame Obliquity of In- 
cadence ina ſecond Priſm, which has its Lights re- 
med to it from the firft, the Blue ſhould wholly 
impinge on thoſe parts ſo as to be all reflected, and 
yet the Red find Pores enough to be in à great 


neaſure tranſmitted; in the fourth, Why the Rays 


hould not impinge on the parts of Glaſs, as much 
hen they are contiguous to other Glaſs, as when 
contiguous to Air, and yet when two Glaſſes touch 
each other, there is no ſenſible Reflection, &c. 
All which Obſervations are ſo many Objections 
pzinft the Corpuſcular Philoſophy, rather than a 
Confirmationof the preſent Propoſition ; ſince, if we 
icknowledge there is nothing more in Bodies than 
Small Similar Parts of Matter, and Spaces which 
intervene them, it will be impoſſible to give an Ac- 
count of theſe Phænomenons, unleſs b Living. that 
Light may be as well refle&ed from the Interſtices 
of Bodies, as the Solid parts of them; but as we 
deny che Corpuſcular Philoſophy to be true, and 
rm that the Nature and Conſtitution of Bodies 
do's not depend upon their Parts, or the Vacui- 
ties, which are interſpers'd betwixt them, ſo we 
re alſo acquitted of ſo maniſeſt an Abſurdity, 
which in all the Parts of it is a Contradiction even 
to this Philoſophy; ſeeing it isimpoſſible that Bo- 
dies ſhould reflect the Rays incident upon them, 
from their intermediate Spaces, both becauſe vacuities 
in their own Nature have no reſiſtance, and becaule 
if they had, they could not do it, unleſs they pro- 
duc'd a different Colour, which they are not ſup- 
pos d ro do; for the intermediate Spaces, in ſuch a 
Caſe, may be as juſtly conceiv'd to reſemble Tranſ- 


parent Plates of a different Thinneſs, as the Parts 
of Natural Bodies; If a Uniform Force is dif- 


fus d thre' the ſeveral Vacuities from the Parts 
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of Natural Bodies,1* Reflection will depend as well 
upon the Imperyious parts as the Pervious, that is 
on both alike, contrary to the Propoſition; 24, there 
will be no Cauſe aſſign'd for the different Refle. 
ctions of Glaſs and Air, ſince the Force will be uni- 
formly ſpread from their Parts, and equally capable 
of reflecting the Incident Light. 


Bodies tranſ- F. 51. There is one Argument farther, which i 


mitting the 


Ray: of = Co- 
* thoſe of ral Bodies, as well as the Plates of Air, or Water, 


i *anorber,no Ar- tranſmit one kind of Colour, and reflect the Rays 
li gument for He. of another, to which it was before in general an- 


terog encou⸗ 
in the 


more particularly made uſe of in Vindication of 
this Philoſophy, namely, that the Parts of Natu- 


ſwer'd, that this Reflection and Tranſmi ſſion was 


Light of the not a Property which belong'd to the Parts of all 
Sun. 


Natural Bodies; that if it was, the ſame Effect or 
Appearance in Nature might proceed from diffe- 


rent Cauſes, &c. We ſhall here add, lince we could 


not before take Notice of it, That ſeeing the pre- 
ſent Philoſophy affirms Light to. conſiſt of a Mix- 
ture of ſeveral Differently-colour'd Rays, tho! we 
ſhould acknowledge the Parts of all Natural Badies 
to tranſmit one Colour, and reflect another, yet we 
cannot ſee how this is conſiſtent with a Light al- 
moſt infinitely Heterogeneous, there. being no Ac- 
count given of the vaſt Number of Rays in Light, 
which are ſuppos d to be neither reflected nor re- 
fracted; if they are, as it were, extinguith'd, 
and dye on the Surface of the reſiſting Medium, 
what Property is that in Bodies, which is ſo fatal to 
a hundred Colours of Light, and which can diſtinctly 
blot em out, and eraſe them ſrom being, and yet 
is ſo indulgent to ſome others, as to cheriſh and 
receive every Ray that is incident on them ? If it 


reach our Senſation, whilſt the reſt are determin'd 
"X* > 55 to 


is ſaid to be an occult Quality, that kind of; Jars! 
pon has been long ſince exploded; or on the othet 

and, if they are not extinguiſh'd, but reflected at 
different Angles, ſo that one fort of Rays: only! 
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v other Parts, it will be hard, and indeed impoſ- 

ſple to explain without an occult Quality, why one 

ot of Rays only are reflected to the Eye, that is, 

vby one fort in preference to another, have a di- 

rc Reflection, whilſt the reſt are Oblique; ſince 
zd or Blue, or Light it ſelf, are ſeen at all An- 

ges: Second, It will be as difficult to ſhew, if the 
colour d Rays, which do not reach the Eye, can- 

wt affect it in one Situation or Poſture, why they . _ 
tould not do it in another, if they are reflected — 
i all, unleſs theſe Reflections are ſuppos'd to be 
mithin the Parts of the Body it ſelf., and if they © 
ne, why thoſe Reflections ſhould not, by the pro- 
eſs of the Rays, be the occaſion of the Tranf- 
niſion of ſeveral kinds of them: Beſides this, it is 
ident by ſeveral Experiments, that colour'd Fluids 

nay reflect and tranſmit-nearly the fame Rays in cer- 

uin Circumſtances; Laſtly, Whether theſe Rays,w* 

do not appear, are reflected, or extinguiſh'd, it will 

be inconceivable, how Light and Colours ſhould be 

the ſame, in the fulneſs and plenitude of their Ap» 
pearances, when in the one Caſe, there is in Afſ- 
emblage of all the Rays, and in the other a Sub- 
duction of all but one; and we may as well affirm, 

that 9 and 10, are equal to 9 taken ont of 10, as 

that all the Parts of a Body ſhould be equally il- 
luminated by Light, or Red; when in the firſt In- 

ſtance there are 10 or 20 Rays, or whatever the 
Number of colour'd Rays are, for 1 in the Second. 

The Cauſe therefore of Bodies in general, or thin 
Pates of Air, or Glaſs, or Water, ſometimes re- 
fecting only one Colour, and tranſmitring ano- 
ther, we ſhall endeavour to aſſign in the Principles 

we intend to advance; which if we can do, (as we 

rs! WY have already, in ſome meaſure, done F. 43,) without 

et WW tie Aſſiſtance of a Corpuſcular Syſtem, we hope it 

at WF vill not be ungrateſul to all Sincere and Impartial 
loquirers into the Forces of Nature. 
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CHAP. V. 


Concerning the Modern Doctrine of the 
Priſm apply d to the Solution of the Phe. 
nomenons of it. 


1. A Fr x tracing this New Theory of Co- 
_ - .lours, theo” it ſeveral 2 and 
Priſm, next io Meanders we ſhall finiſh our Inquiries concerning 
be conſider d. it, with an Examination into the Phznomenong 
of the Priſm, and the Rain-bow, and the Solu- 
tions it gives of them. TER I 
The Images 9. 2. It is obſervable therefore, that if Light is 
made by Ce- refracted thro' a Priſm, and a Comb held behind 
lowrs refracted jt, with a Paper plac'd beyond parallel to both, to 
| 1 = — receive the Rays projected from the Priſm, thro' 
tbro' bs Inter- the Interſtices of the Teeth of the Comb, that 
fices of aComb there will be painted upon the Paper as many Ima- 
explai's. ges, with the ſeveral Orders of priſmatick Colour, 
Sir II Newt» as there are Intervals betwixt the Teeth, that if the 
_ Comb is mov'd ſlowly upwards and downwards, 
Fig. 12 theſe colour'd Images will ſuitably riſe or deſcend 
upon the Paper; and if one of them is intercepted, 
the reſt will diffuſe themſelves into its room; that 


if on the contrary, the reciprocal Motion is quick, 
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or the Paper farther remov'd from the Co 
the Colours vaniſh; and laſtly, that in this re- 


| mote Poſition of the Paper, if one Side of it i 
more 
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pore inclin d, ſo as to receive the maſt refrangible | 
Rays, 4 Blue 115 Violet ſucceeds, if the other hy 
rich the leaſt ede Rays are caſt upon it, 
| Yellow and Red, all which is expreſs'd in the 
neſent Schemes. Alis the Priſm, B the Comb, 
{ the Paper, with the ſeveral colour d Images drawn 
upon it, and Y the ſame Paper remov'd at a greater 
6 from the Comh, where it appears perfectly 
ite. 4 anc 76 - ; 
3. As to the Appearance of the Multiplicity The Multipli- 
of be K 45 this Experiment, there 5 city 2 
not the leaſt Account given of it from this Philo- /e preceding 
bphy; for ſince Light is ſuppos d to conſiſt ori- a ——— 
zinally of Heterogeneous Rays, which are only for. 
parated, and not produc'd by Refraction, what 
yould be conſeqpryr upon the Interpoſition of 
the Comb, would be a Break or Interruption of the 
ſeyeral Colours, as the. Teeth of the Comb in- 
coy them, without any other Effect caus'd 
rom it. on | | 
Farther, if one of theſe Images is intercepted, the 
eſt will extend themſelves into the vacant Inter- 
val, but if the Rays which are refracted are the 
ame in Number and Quality, before, and after 
their Refraction, it will be impoſſible to explain 
bow the ſame Individual Rays, ſhould rake up a 
greater, or a leſs Space, without leaving: ſome. ſen- 
ſible Vacuities betwixt them, which are not co» 
our d or illuminated by them; or how they ſhould 
ſtrike into the Interſtices of the Comb, in the ſame 
ader and regularity of Colours, which yet, by con- 
idering Colours as, Shades of Light, might poſſi- 
dly be done. 
9.4. The Aſcent and Deſcent of theſe Images, is Tb Aſcent and 
likewiſe unexplain'd ; for ſince there is no different Peſcp of the 
Reſraction, which continues unalter'd, the Inter- fe. 38 
plition of the Comb, as before, and moving it 
om G towards F, or the contrary, would only 
binder the upper or lower parts of the Images om 
| ing 
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being impreſs'd on the oppoſite Paper, according tc 
its approach towards F, or its receſs from it, with. 
out — an Aſcent and Deſcent, which is her, 
fuppos'd. E045 | 

The Diflence Y.5. We may alſo add, that the colour'd Image: 

| the Images are made by the Intervention of the Comb, at i 

| _ Priſm much nearer Diſtance from the refracting Priſm, Ml © 
EIT they are ſaid to be in that Experiment, on 
which the whole Doctrine was firſt founded and 
contriv'd; for in that the Diſtance of 18 foot va 
requir'd, and in this leſs than one; ſince at P, which 

is about the Diſtance of a ſoot ſrom it, they all vn 

| niſh and diſappear. 67 

The Confu -· H. 6. Thus far we have conſider'd the Colours Ml © 

fen of the J. projected on the oppoſite Paper, on the other hand, I * 

1 ˖ if the Motion of the Comb is quick, or if the Pz. 

white Appear. per is remov'd to about the Diſtance of a Foot, 

auce. the Colours are Joſt, and the Paper is chang'd into 

a White; the reaſon of which is ſaid to be, becauſe 

in both Caſes the colour'd Rays are intermix'd with 

each other, and thereby produce Light, out of 
which they were originally ſeparated and re- 
fracted. | 

A Confuſom 97. As to the quick reciprocation of the Comb, 

of the Images a Confuſion of the colour'd Rays into one uni- 

wor —_ form Appearance, do's not ſeem evidently to reſult 

Jrom ne quick from it; for if the Colours paſs'd thro” the Inter- 

of the Cemb, mediate Spaces of the Comb, they would ſtill pre- 

| ſerve their diſtinct Images, and only be found to move 
faſter up and down upon the Paper; thus if we 
turn a Priſm round backward and forward upon 
its Axis, the Image changes its place, but do's not 
return ſo quick upon it ſelf, as to make the leaſt 

Confuſion of the Colours that are projected, and 

what is experienc'd in one Image will be true of 

more, which are diſtinguiſh'd by certain vacant Di- 

ſtances, Moreover, ſuppoſing theſe Images in- 

croach'd upon each other, it will be yet hard to 
conceive how they ſhould do it io that exact Pro- 
portion, 


ep = mn = 
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ion, which is neceſſary to conſtitute white; 
for if there is any Inequality in the Mixture, if the 
nore and leſs refrangible Rays are not punctually 
llended together, the Exceſs on the one hand, or 
the other, would be apparent; whereas this equal 
Confuſion of colour'd Light is ſo far from being 
aplain'd, that the contrary ſeems to be evident, na- 
nely, that granting the Images k I, mn, C E, qr, ſt, 
by 2 quick Motion fell in with each other in their 
Aſcent, ſince the Colours are in a Parallel Order to 
and the lowermoſt Order is Red, and the upper- 
noſt Purple, where the Refracting Angle of the Priſm 
zturn'd downwards, the Purple of mn will mix ſuc- 
e{hvely with the Red, Orange, Yellow, Green, Blue, 
nd Purple of &, and ſo the Blue, Green, Yellow, O- 
nogeandRed of mn ſucceſſively with the ſeveral Co- 
ours of A. which likewiſe may be ſaid of the other 
Orders,and therefore will not produce an equal Mix- 
ture, but a very unequal, as it is a ſucceſſive one. 

(. 8. There is another Caſe, in which the op- How theImages 
polite Paper becomes white, namely, when it is/hould mix, 
rmoy'd at the Diſtznce of a foot from the Priſm, e Paper being 
notwithſtanding the Comb is ſtill interpas'd 8 1 
wixt them; but how, by the removal of the Paper, fc — 
the Diſtinct Images in CE ſhould mix in D, is 
undetermin'd, fince Reaſon ſhould rather oblige 
uto think, that the Images, by the Diſtance, would 
be enlarg'd, than that they were mix'd and con- 
tracted together. 

9.9. Nor do's that which is alledg'd in the The 1ndlination 
aſt place confirm this Doctrine, that it one fide 9f the Paper 
of the Paper is more inclin'd, fo as to receive the/ — -n 
more refrangible Rays, a Blue 1s obſervable upon fn ee 
t and if the other, a Red; ſince it is a manifeſt req or a Blue 
Indication on the contrary, that the Colours are appearing, no 


dot mix'd, but preſerve their Activity to ſuch a C mt˙ of 


certain Diſtance in the preſent Circumſtance, den Devine 
yond which they become languid, and are no far- 
ler apparent; for how Red and Blue ſhould be 
223 mingl'd 
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mingled with each other at the Diſtance of D, 
when, on the contrary, one lies on one Side of the 
Paper, by a little inclining of it, and the othet 6h 
the oppoſite, this Philoſophy ſhould in Juffice 1 
ain. | | 
Theſe Experi- F. 10. Notwithſtanding our Diffatisfa&tion with” 
ments do not the Reaſons given for the ſeveral Parts of this Ex- Aff 
2. — periment, we do not deny but the Colours of Bo. : 
Heterogene. dies mixt together, may produce a Colour-lef 
owe Rays: Apppearance, for which we ſhall endeavour to aſlignW". 
a Cauſe in our Principles; what we now contend for, 


is, that theſe Experiments do not prove that Light 1 
conſilts of Heterogeneous Rays, and, that they are IM" 


to be accounted for rather upon another Theoty 
of different Shades, produc'd from the ſame Ho- 
. ogeneous Light. | 
No Relation be- F. 11. From the preceding we are carry'd to an- 
— - — ofthe other Experiment, in which it is acknowledg'd, that , 
Fm, and the the ſeveral Intervals of the Comb, in the former, M 
227 Priſms. perform the Office of ſo many Priſms in this, if q 
ir If. Newt. ſo, we may be very reaſonably allow'd to inquire, Wl. 
Pep. 15. Beat by A Laws, in this Doctrine, the bare 
1. Par. 2. # 


Tranſmiſſion of the Rays thro' the Interſtices of WW. 
2 Comb, can be poſſibly exacted to the Refri- 


ions of them thro' as many Priſms; the _y 
g 8 give 


of 
ſta- 
ver 
yen 
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ren in this Philoſophy, is only that they have 

be ame Effects, which do's not give any Expla- 

nion of the Cauſes of them. 

12. The Experiment in Relation to Priſms, is, The Zxperi- 
kat if two Priſms CB A and cba, are plac'd ei- ment of therwo 
ker in this Poſition, which is expreſs'd by the * *. 
ure, or ſo, as that CB ſhould be in a direct bl. 
line with cb, or in a Situation that is ſomethi | 
iferent from a Parallel one, the Rays, which 
x refracted from the Interior Limits of the 
iſms, B and c a, to P T, will produce a White, and 
feither of them is taken away P7, will be co- 
bur'd, which upon the return of the Priſm to its for- 
ur Poſition, will again appear White. 

(,13. As to the laſt part of this Experiment, ThatthePrifme 
wich is made uſe of to aſcertain the truth of the being plac'd ro- 
lent Hypotheſis beyond almoſt a Poſſibility off fe 
utradicting it, namely, that if two Priſms are ues after 
uc d together, a White enſues, but if one of the di/Macing em. 
Mims is taken away, the ſeveral Orders of Co-thar they pro- 
ours are rang'd on the Paper, and the Priſm being fee ie ſome 
eſtor'd to its firſt poſition, the Effect produc'd is 3 
rite again; what Conviction have we of the real Concluſron in 
(ompo ſition of Light from ſuch an Obſervation4is- 
lace, if theſe Priſms refra& the Rays at firſt, ſo as 
bmake a White, there is no doubt but they will 
© it again, or at any time, when, after the Separa- 
won of the Priſms, they obtain their former ſite and 


vſture. 

9.14. The Queſtion therefore is, Whether in x refradion; 
be preſent Hypotheſis of Light, procecding from of the Rays 
ie equal Mixture of Differently-colourd Rays, %% the Baſes 


tiere is, or can be, ſuch a Mixture by the aasee 


ton of the Priſms: And, in the firſt place, we 
ave Reaſon to object againſt any Rays proceeding, 
udbeing reſracted in Colours from G or o, to Corc, 
tat is, thro' the thickeſt part of the Priſm, be- 
auſe by thoſe Experiments we have been capable of 
taking, there do's not appear to be any part of the 


CO- 
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colour'd Image owing to the Refractions, which 
are — at the baſes of the Triangles CA and 
cab. — 1 e 4 

Incenceivable F. 15. If this were allow'd, it is yet unaccount. 

Fabry 22 2 how O B ſhould be refraded the Point 3, 

atled in ſo as the ſeveral Rays B P, B ©, &c. ſhould coincide 

_ manner, With Rays, which are refracted from oa, thro' the Ba. 

which this ſis ac, namely, c P,c Q, &c. or how O B, at Boroaate, 

— [*P- the firſt, by not entering into the Priſm, and the laſt 

poſes: after its Tranſmi ſſion thro' it, ſhould admit. of diffe- 

rent Reſractions, namely, to P, Q, R, S, and 7; for if 
this were not ſuppos'd,the Rays would be determin d 
in another Courſe from what is here expreſs'd. - 

How Rays §. 16. Nor is it evident that O B, or oa, are 

** *˙ſplit into ſeveral Rays, fo that from each of them; 

. ow ſhal] reſult,as they are repreſented in this Experiment, 

than it is poſp. unleſs it can be prov'd that the Rays P, Q. K, &. I, may 

ble for them to take up more Space than when united in O B, 04; 

— unex· if not, all of them, when diſ-joyn'd, will only illu- 

28 minate ſo many ſmall — in P, Q. R, S, T, which 
taken together, will be equal to no more than the 
point B or 4, or the Breadth or Thickneſs of the 
Line O B, 04; from whence it would follow, that 
in PT there muſt be Interſtices, at leaſt as large as 
P Q, QR, &c. which are not inlightned at all, ſince 
the fame will hold in any other point of A B, and 
a Ray of Light incident upon it, and its Refe- 
ction to Ai NV, which is prov'd of B, and its incident 

a Ray O B, and the Refraction of it to PT, 

un the Rays, F. 17. Farther, according to the preſent Scheme, 

which coincide the moſt refrangible Ray BP, in the Superior 

447 fm ci Priſm, will coincide with the moſt refrangible Rey 

lour,ſhould pro. © B in the Inferior, the next molt refrangible in the 

duce a mixture Upper, with the next in the Lower, and the lealt 
of all the Rays, refrangible Ray BT, with the leaſt c T in the other 

_— priſm; from whence there would not be an equal 

— ty Mixture of the Rays, but each Ray betwirt “ 

and 7” would meer with one of its Colour, which, 

inſtead of White, would produce Colours eitier 

7 more 
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, 

more intenſe, or ſuch as any Priſm would form, 
yithout the Conjunction or Aſliſtance of a Second. The Evaſion , 

18. This Philoſophy was aware of the fore. 744 + of &y 
nention'd Difficulty, and therefore wiſely and ve- ,, ran 
y prudently contriv'd ſuch an Adjuſtment of the p,eceding Dif- 
days, as might produce that Uniform Mixture, ficalsy. A 
rhich is requir'd to ſolve the preſent Appearance; 
n order to this it is ſuppos d, that the moſt re- 
ſangible Rays of the Superior Priſm extend 
themſelves from P to MH, and thoſe of the Lower, 
from P to. N, the next moſt refrangible Rays, from 
the Upper. Priſm, are made to extend from Q to 
I], thoſe of the Inferior, from Q to MN, a 34, 40 and 
the Laſt Sort, which are the lealt refrangible, are 
reſpectively preſum'd. to fill the Spaces R A, SA, 
Tai, being retracted from the Upper Priſm, and 
he ame kind of Rays refracted from the Lower, 
o be continu'd from Rx, S, and 7, to N; for, as 
ths Philoſophy adds, By that means there will be 
i equal Mixture of them alt. | 

. 19. To which ſort of Reaſoning, the firſt An- 4n A4-birrary 
ver we ſhall make is, That it is a ſtrange way of D/ſpoſinion and 
lying a Phznomenon, or an Effect in Nature, by — of 
u Hypotheſis that is opiginally preſum'd, which nt. — 
hypotheſis is here a Uniform Mixture of the Rays duce a Confu- 
b produce Light, and then taking what Arbitrary ſon of chem, no 
Method we pleaſe to conſtitute ſuch a Mixture; 4 uh. of 


for if, by the. Adjuſtment of the Rays afore- — 


" mention? „there could not have been a Uniform which they are 
ture of them obtain'd, another at leaſt might made to agree, 


ye been found out, and if by that Means an E- 
(ul Mixture of them had been prov'd, the Solu- 
tion, it ſeems, would have been as good as the pre- 
kat, that is, the Hypotheſis is laid down, by which 
Ve are to folve all Effects of this Nature, a Phe» 


vmenon is produc'd, and is to come under the So- 
tion of the ſame Hypotheſis, which that it may, 


e are Jeft to diſpoſe the Refractions of the Rays 
'pleaſure, ſo as to reduce em to an equal _— 
26. 
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If this Arbi- F. 20. If this is not the Caſe in truth and realli. 
trary _ ty, $. 14, 15, 16, are ſtill to be anſwer'd, and what 
= 4 we ſhall here alſo object; ſuppoſing therefore this 
14 ;be Con- Adjuſtment of the Rays of Light, it will follow, 
Fuſion of them that a perſect Mixture of them will be only in one 
_—_ = — Individual Line 7 N; for if it is farther remoy'd 
baſs 1 ca ue, from the Priſms, the Rays will diverge from esch 
is af. other, and if it approaches nearer to them, the Rays, 

on the contrary, will be converging, in both which 
Caſes, the Intervals betwixt them will not have their 
Colours equally mixt; thus, if the Space, compre. 
hended betwixt CM B, is poſſeſs' d by the moſt 
refrangible Rays, and the Space C O B, with the 
next refrangible ones, it is evident that C 4 B, xc. 
will have an equal Mixture of all the Rays from 
the Upper Priſm, but not of the Lower, for B Pc will 
not; and conſequently B Oc, B Re, &c. will all of 
them be unequally mix'd, in reſpect of the Rays of 
the Lower Priſm; from whence it is neceſſary to 
conclude, that AN, unleſs it is in that Situation 
where the Rays meet, that is, in one certain Poſi- 
tion, will appear colour'd, which is not affirm d 
by this Experiment. 
The Extremi- F. 21. Farther, if c P Nb, in the Lower Priſm, is 
bie the m_ taken up by the moſt refrangible Rays, there ought 
2 ; to be the fame Latitude to the moſt refrangible Rays 
painted we # | . | 
' Red and Blue, in the Upper, which would therefore riſe much 2. 
if this Arrange bove M, and ſince the utmoſt Term of the next molt 
ment was juſt. refrangible Rays will fall below that of the moſtre 
frangible, in ſome point or other above A Purple o 
Blue would be apparent; again, ſince the leaſt refran 
gible Rays, in the Upper pri ſm, lie betwixt 7 andi. 
there will be a point beyond XN, to which the lealt 
refrangible Rays, in the Lower, will reach, as far di 
ſtant from 7, as M is, and the next refrangible Ray 
falling nearer to V, there will be a Red produc'd; anc 
the ſame Argument is valid concerning all the Inter 
mediate Rays, ſo that if A M is prolong d, it vill be 
colour d on both hands, tho. AV ſhould 5 
SER | | elides 
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ti- geſides, it is inconceivable, how the Rays betwixt 
hat WM CM. B P ard cT, b N, ſhould, by Turns, repreſent the 
his MW moſt and leaſt retrangible Rays, and all rhe other 


w, WM forts of them. 
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One F. 22. As to the Rule given us for the Compo- The Rule for 


vd don of Colours, namely, by. dividing a Circle the Compoſition 


ach WM into ſeveral parts, proportional to the Seven Mu- of Colours ex- 


ys, WH fical Tones, contain'd in an Eight; the firſt of 


_ Fee 
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u, is which Tones is repreſented by Red, and the ſeve- 
ughrill ul ſorts of it, the next by Orange, and its ſeveral 
Rays kinds, &c. however extraordinary the Contrivance 
b. of lit may be, it is neither a Confirmation of this 
molt Doctrine, nor is it anſwerable to Nature; for, in 
tre- this Rule, if any Number of Homogeneous Lights 
le or epropos'd to he mixt, and the Colour, which would 
rin · ¶ reſult from ſuch a Compoſition, is requir'd, it is de- 
d mind in the following Manner: Let the Cen- 
lea ter of Gravity be found out, of thoſe colour'd 
Arches, which are anſwerable to the Colours given 
o be compounded, and round each Center, let 
Circles be deſcrib d proportionable to the Num- 
ber of the Ingredient Rays, find the Common 
Centre of Gravity of all theſe Circles, and draw 
Line thro? it from the Centre O to the Circum- 
1 ference; 


ſides 


ix d. 
Sir 1{. Newt. 
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ference; the Arch, in which the Common Centre 
of Gravity falls, will ſhew the Colour of the Mix. 
ture defir'd, and as it approaches nearer to the Cir- 
cumference, or to the Centre O, the Intenſeneſ; or 
Weakneſs of it; thus if 1 part of Violet is given, 
another of Indico, 2 parts of Blue, 3 of Green, 
5 of Yellow, 6 of Orange, and 10 of Red, and 
it is inquird what Colour will ariſe {rom their 
Mixture, make the Circles x, v, f, / r, q, p. re- 
ſpectively as I. I. 2. 3. 5. 6. 10. The common 
Centre of Gravity will be Z, that is, it will fall] 
in the Orange Sector, and therefore the Compoſi- 
tion of all theſe Rays together will be an Orange; 
it will likewiſe fall nearer O than the Circumfe. 
rence, and conſequently will be to the utmoſt [n. 
tenſe Orange, as Z O to Z), and if it had been 
nearer to O, it would ſtill have been more diluted, 
till at length in O it ſelf it becomes a White, it 
will laſtly verge a little more to Red than to Yelloy, 
becauſe O) is nearer to the Term or Boundary of 
Red E O, than to that of Yellow, which is FO; 
for from E to F, the Orange is ſuppos d to have 
it's Intermediate Degrees, inclining continually 
from perſect Red to perfect Vellow; and the fame 
may be ſaid of the other Colours, namely, that 
Yellow verges continually from Orange to Green, 
and Green from Yellow to Blue, and ſo on. 
The foregoing 5. 23. We, in the former Section affirm'd, that 
Rule not an- the Rule beforemention'd was neither anſwerable 
_ to Na to Nature, ve was it a r of the Do- 
8 ctrine for which it is alledg'd; that it is not agree 
| kg — able to Nature is — 1, becauſe if Z, the 
6. Par. 2. B. . common Centre of Gravity either falls in D O, or 
near it, towards E, or towards C, the Colour com- 
pounded will neither be a Red nor a Violet, 
(which yer, according to this Rule, it ought to be) 
but a Purple: 24, Becauſe if only 2 of the Pri- 
mary Colours, which in the Circle are oppoſite to 
one another, be mixt in an equal Proportion, the 
| common 
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common Centre of Gravity will be in O, and there- 
ſote, by this Rule, two Colours only ſhould pro- 
duce a White; whereas the Compoſition of two Co- 
lours was ne yer known to do it, and in other Caſes 3, 
%, or 6 Colours ſhould compound a White; where- 
, in Nature, it is acknowledg d, that the Mixture of 
il the Primary Rays is neceſſary to that Effect. 


it originally conſiſted of 'em, and the ſame is true 
of any other Compoſition, vir. of Blue, or Red, 
or Orange; for, after the Homogeneal Colours are 
once produc'd, their Mixtures will have the ſame 
Effects and Properties, by whatever means the Prima- 
ry Rays of them came to exiſt, that is, Whether they 
originally were in Light it ſelf, or whether they were 
ſorm d or modify'd into Colours by Refraction. 
9.25. In order to explain the Colours of Priſms, 


M * 


ke Figure anne xt is made uſe of, in which ABC, is 
| * z the 


5. 24. Nor, if it were exact, would ſuch a Rule The foregoing 
be any Proof or Confirmation of the preſent Do- Rule no Confir- 
arine of Light and Colours, ſeeing, as we have al- — 5 _ 
teady ſhewn, Light's being compounded by the Mix- / 


| theſss of Light 
ture of all ſorts of Colours, is no Argument that and Colours. 


| E- Opt. Prop, 
| Rs. On. gy” Lt 8. Par. 2. 
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The Dottrine of the Prim Part ll. 
thePriſm, Fo an Inler,thro' the Window. ſliut G Z. to 
the Rays of the Sau, almoſt as large as the Breadth 
of the Priſm. Firſt, let N be a Paper oppos d to 
the reftacted Rays, and the Appearance upon it will 
be a Series of Colours from F to +, rang'd in the 
following Order, namely, Violet, Indico, Blue, 
Very Faint-green, White, Faint- yellow, Orange, 
Red, Second, If it is held in the point &, the White 
vaniſhes, and the Colours meet. Third, If the Pa. 
= is held ſtill more remote from the Priſm, a ſul. 
= Green, Ycllow and Blue, are produc'd than be. 
ore. | . | 
The Phanome- 9. 246. The firſt Experiment is accounted for, by 
nons of ove (ſuppoſing, the ſame Priſm refrads two different 
Priſm only, as Streams of Light, F, to p RS Ti and e, to yer; 
a0, Fee as alſo, that the moſt refrangible, or deepett Vio. 

let Rays, extend themſelves thro* the Space P. 
the middle fort, betwixt the Indico and Blue Rays, 
thro' the Space Qx, the Middle ſort of the Green 
Rays thro' Re, the Middle fort betwixt the Yel. 
low and Orange Rays thro' the Space S, and other 
Intermediate forts thro Intermediate Spaces, and the 
leaſt refrangible, or the deepeſt Red Rays thro' the 
Space T; by which Means the Interval, betwixt 
T and , will be illuminated by all the Colour, 
and therefore White, but thoſe betwixt P, 7, and 
7,7 will not, and will be conſequently colour'd; 
particularly at P the Rays will be the deepeſt Vio- 
let, being the outmoſt of the moſt refrangible be- 
twixt : and P, and with which no others are ſuppos'd 
to mingle; at ©, where the Violet ones, which lye 
betwixt P and x, are mixt with the Indico at 0, 
the Rays will be chiefly Indico, with a Compoti- 
tion of the Violet; at R, where the Violet which 
extend from P to x and the Indico, which arediſ- 
pers'd from O to x, and Blue, are mixt with one 
half of the Green Rays at R, their Colours by the 
forevoing Rule of the Compotition of them, 


will produce a middle one between no 
ue; 


Serra =o =» © =. - 2 
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Blue;'at S, where all the Rays are mixt, except the 

red and Orange, their Colours by the ſame Rule 

ought to compound a Faint-blue, inclining more 

to- Green than Indico, and from S to T, this Blue 

vill grow more faint and diluted, till it ends in 

Whiteneſs; on the other {ide of the White at +, 

the Colour will be the deepeſt Red, ſince the leaſt 

xfrangible Rays ly betwixt T and v, and at x, are : 

the outmoſt with which no other colour'd Rays 

xe united; at , the Red, which are incident from 

T and r, joyning with the Orange at , will 

compound a Red inclining to Orange; at g, the Red, 

Onnge, and Yellow, with one half of the Green, 

make up a middle Colour, between Orange and 

Yellow ; at , all the Colours, but Indico and.Vio- 

kt, will compound a Faint-yellow, verging more 

to Green than to Orange, and this Yellow will grow 

more diluted from x to x, till it ends in White- 

nefs, Laſtly, it is ſaid, theſe Colours ought to a 

pear, were the Suns Light perfectly white, but 

that being ting'd with Yellow, and mixing with the 

Faint-blue, between S and 7, it changes it to a 

Faint-green,, i 

1 How imperfe& this Solution is, we ſhall 2 Preceding 
eavour to ſhew, in the ſeveral parts of it; 1½, bd, in ſuppo- WM 

lt ſuppoſes two Streams of Light, to be refracted ſng ewo Orders 

thro' the ſame Priſm, diſtinct from each other, one of Rays refra#- 

of which is tranſmitted near to its Baſis, and the 4 thro the 

ſecond not far from its refracting Angle; on marry _ 

other hand, why F @ ſhould not repreſent one accounted for. 

ladividual and undiſtinguiſh'd Column of Light, | 

nd obtain the fame Properties in its being refract- 

ed with either of theſe alledg'd, is not the leaſt evi- 

dent; ſince both the Orders of Rays in the former 

Experiment, f. 11, 12. could not be produc'd, unleſs 


by the Intervention of two Priſms, and it is not far- 


ther agreeable to Experience, that the Baſis or the 
Planes next to it, as we obſerv'd before, ſhould re- 
tft Light into Colours at all. 

| Y 4 $.28.1f 


cauſe rhe Di- ſeparate and independent Refractions were granted, 


ſtances are ar-; 
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Invalid, be-. F. 28. If theſe two Streams of Light, and their 


it is moreover plain, that the Diſtances of them are 
arbitrarily aſſum'd; for if they were as near to each 
other as B to c 4, Fig. . ii, and the Reaſoning was the 
ſame, Pr, by an equal Mixture of the colour'd Rays, 

would be as well di ffus'd into a White in this, as PT 
in that, and fo the Colours in » » would diſappear, 
The two Orders F. 29. It is likewiſe remarkable, that in the 
of Rays are not Account given in the former Experiment, the 
22 2 moſt refrangible Rays in the upper Priſm, extend 
{ame extent in from A to P, Pig. f. i i. and in the lower from Pdown 
the preſent Ex · to N, and fo of the reſt; that is, where any colour d 

periment, as in Rays determine, fromthe Reſractions of the upper . 

the former. priſm, they are from thence continud to M, by MW" 

the Refractions of the lower, ſo that the Rays of W 4 

each Colour are at leaſt ſpread the whole Length of Ne 

the Sides of the Priſms CB, cb, and ſometimes be. MW 1 

yond it; whereas in the preſent Caſe, neither of . 

the Lights in For o, tho' one is incident near the By. {WB 

ſis, and the other towards the Angle of Refraction, Mi: 

are ſuppos'd to be reſracted to the fame Extent, Ml) 

ſince Pr is here preſum'd to be the utmoſt Ly» Wit 

titude of the deepeſt Violet, or the moſt refran- Mu 

'  Lible Rays, notwithſtanding that before they reach'd IM 

from A to P, and from thence to M Fig, f. 11. and MW 1 

the ſame Parallel holds concerning the other Inter. I » 

mediate Rays, till we come to the leaſt refrangible, d 

which ly from T to ,, tho' before they diffusd I #! 

themſelves from P to M, in the Figure cited. - MW 

This Solution F. 30. Omitting this Arbitrary Mixture of the ! 
do's not agre? Rays, when compar'd, which is manifeſtly no- 


with the Rule . . | : 
bites laid thing elſe than an Ingenious Contrivance, by whit 


burarily aſ- 
ſum'd. 
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down for ths has been ſaid, to make the Compoſition of them, 
compounding as far as is poſſible, anſwer the Appearances in Na- 
of Colours, ture; yet we farther affirm, that this-Elaborate Wt 
| Mixture of them do's not ſolve the Effect, which 
it is intended to do; or if it did, we cannot think 
that the Rule of Compounding them is cf 
' « T „„ . tain 


Chap:V. apply d tothe Phenomenons of it. 


uin or true: We ſhall therefore confider the laſt 
athe firſt place; at x, the Violet Rays, the Indico, 
ad the Blue ate mixt with one halt of the Green, 
rhich, by the aforemention'd Rule, produce 
middle Colour between Indico and Blue; by the 
me Rule at S, all the Rays, except the Red and 
Orange ones, being mixt, ought to produce a Faint- 


ue, inclining more to Green 


If 


than Indico. 


therefore the Rule, by which theſe Compoſitions 
xe made, is fallible, and uncertain, as we have 


ov d, the Reaſoning, which is 
, cannot be juſt, 


9.3 1. Let this be alſo allow'd, that ſuch a Rule The Solution 
of Compounding Colours is infallible and deter- 4% not agree 


made uſe of from 


4 


nin d, the Series of them, from P to x, by this — the Co- vil 

a k * urs found in 1 
Account, will be Violet, Indico with a Tincture 35 Experi- i 
o the Violet, a middle Colour between Indico ment. 1 
nd Blue, and a Faint- blue inclining more to Green ; Ki 
than Indico, a fainter A B | 
Blue, White, very Violet, | Violet, wy 
aint Yellow 1 Faint. Indico, Indico and Violet, 14 
jeJow, verging more Blue, RY in- 4 
Green than Orange, Very Faint- Faint. blue, inclining Þ 
ind a middle Colour Green, more to Green than þ 
between Orange and ladico, 
Yellow, a Red incli- White, —— Blue, 


ning to Orange, the 


kepeſt Red; But in Faint- yellow, 
the Obſervation they 

re Violet, Indico, 4 
Blue, very faint Blue, Orange, 
very faint Green, 

White, Faint-yellow, =o 


Very faint Yellow, 

Faint- yellow, verging 
more to Green than 
Orange, 

A Colour between 
Orange and Yellow, 

Red,  incliaing to 
Orange. 


Orange, Red, from 


The deepeſt Red. 


whence it is manifeſt, by comparing of them, that 


they differ in ſeveral reſpects. 


* 


A repreſents the Colours found by Experiment, 


nd B, thoſe which are deduc'd 
computing them. 


from this kind of 


As 


* An 
- _— — he Yau of 
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the Faint- 
in theCom- 
ation Is an- 
fwerable to the 
Green, in the 
Experiment » 
upon the ac- 
count of theYel- 
bw in the Sun's 
Rays, the ſame 
Yellow would 
cauſe a propor- 
zionable Alte- 
ration in the 
ther Colours. 


Orange, we have a Colour betwixt Orange and Vel. 


The Doctrine of the Priſm Part ll. 


As to the Number, there are only 4 diſtin& Co. 
lours above the White, and 3 below it in the firſt 
Caſe, and in the laſt 5 above, and 5 below it, which 
how the one can be reconciF'd with the other, is not 
eaſy to explain; as to the Sorts of Colours, there 
are not above two that exactly agree, — thoſe 
of the moſt refrangible Rays, and thoſe of the leaſt, 
the Violet and the Red; in the other Colours, for 
Indico, on the one hand, we have Indico and Vio. 
let on the other; for Blue, Indico and Blue; ſor ve. 
ry Faint- gree, we have a Faint- blue, which, inſtead 
of a Green, verges afterwards to a fainter Blue; for 
a Faint-yellow, we have a very Faint-yellow, and 
another, verging more to Green than Orange ; for 


__ cs — « wc 


low, &c. nor can it be affirm'd, in Vindication of this 
Reaſoning, that the forts of Colours are on both bands 
nearly Analogous, and alike, ſince thereis an evident 
Green in one Caſe, for a Blue in the other, which isen- 
deavour'd in this Philoſophy to be accounted for,and 
if it could be, none of the reſt are, which are as much 
different from each other as they, a YellowiſhOrange, 
in particular, from Orange, Indico, from Indico and Vi. 
olet, and Blue, ſrom Blue and Indico, and fo of the teſt. 
S. 32. To explain thereſore how the Faint. blue, 
in the Computation, ſhould be anſwerable to the 
Green, in the Experiment, it is ſaid, That the 
Colours under B, are thus calculated, upon the Sup- 
poſition of Light being perfectly White; but 
ſince the Solar Light is of a Yellowifh Colour, it 
will draw the Faint-blue to a Green, ſuitable to 
what is obſerv'd in the Colours under 4: If this 
were fo, it is reaſonable to think that all the other 
Colours would find a proportionable Alteration, 
and that even the Whites themfelves would be ei- 
ther Yellow, or the one would be Yellow, andthe 
other White; that the Violets, the [ndicos, Oranges, 
and the Reds, would alfo put on another Appest— 


ance than what is here affirm'd, ſince the whole, fo 
1 | | 1 
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q ſeems; is adjuſted upon the Suppoſition of the 
uys being White, and not Yellow; it theretore, upon 
ut duppoſition, the Blue will differ from the Green, 
ad all the other Colours agree, on the contrary Sup- 
tion, it is neceſſary, that the Blue ſhould agree 
vith the Green, and all the other Colours differ. 
. 33. The Second Phænomenon in the Priſm is, The Interme- 
That if the Paper is remov'd from the Priſm to the — White,ace 
tint X, where T7, r unite,the intermediate White — — 
miſhes, which would certainly follow, if it was true 75 be — a 
that two Streams of Light could be refracted in that mediateTelbw. 
manner, which is here affirm'd; the contrary of 
which, from whathas been hitherto offer'd, ſeems to 
be apparent, altho', we would alſo think, that, the So- 
kr Rays being Yellow, the Intermediate White, 
which vaniſhes, ſhould rather be call'd the Interme- 
date Yellow, which would agree but illy with this 
decond Phænomenon of an Intermediate White. 
5.34. The Third is, that upon a farther removal 4 fuller Green, 
of the Paper to u, a fuller Green, Yellow and — — 
Blae, are produc'd than before, which is ſaid to! * — 
toceed from the moſt refrangible Rays, and the moval of the 
eaſt refrangible Rays being wanting in the middle Paper, not ac: 
of the Light, that is from « to 7, which are the #6 for. 
Boundaries of each of em, and therefore the reſt 
ef the Rays, which are found there, will cauſe by 
their Mixture a fuller Green, alſo the Yellow 
ud Blue, being leſs compounded than they were, 
w by conſequence more intenſe ; as to the Green, 
there will be a Mixture of the Indico, Yellow, 
md Green to produce it, if it lies betwixt = and 
t and if that Space is poſſeſs d by the Green, it 
vill be difficult to find a place for the Yellow and 
Nue, on either {ide of it, where only the Violet 
md Blue are found extended fromP to =, and the 
Red and Orange from 7 to 7, | hoe re 
9.35. If therefore in looking thro' a Priſm upon I the foregoing 
White Object ſurrounded with Black, the rea- . 3 p 
bn of the Colours ariſing on the Edges, is _ ie is , ankibely 
| the 
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the othev; men- the fame with that of theſe Priſmatick ones, ſigce 
Nane theſe are uncxplain'd, thoſe muſt be equally fo; ang 
wid bs, upon the like Account, the Colours made by the 
Sir If. Newt. Glaſſes of Teleſcopes, or Microſcopes, or by the Hy. 
Opticks, Prop. moursof the Eye, are unſolv d, Which we ſhall notnow 
—.— particularly inquire into, nor yet that Blue, which 
iIIIiiĩs obſervable from the Reflection of the Priſm, 
which as it is ſaid to be incapable of a Solution, ſrom 
the Vulgar Hypotheſes of Philoſophers, ſo we cau- 
not think it is better explain'd by the New one; 
we ſhall thereſore, aſter having examin'd into the, 
Colours of the Priſm, go on to the Celebrated 7 
Theory of the Rain-bow, which Doctrine we ſul” 

conſider in the enſuing Chapter. 


— — — — — 
gk ij 9 | 
| CHAFT. YL. 
"6 oncerning the Solutions of the Nain bo, 
either from the Carteſian, or the preſent 
Principles. 


The Hypotheſss . ob examining into the ſtrange and admirable 

3 — Properties of this Phznomenon, we ſball, Wo 

Sans, 10 ſolve amongſt the ſeveral Hypotheſes alledg'd to explain 

tbe Primary them, ſelect that, which has at preſent the prefe- 

Iris any worthy rence to the reſt, and is thought to approach ver 

the conſidering. near to Mathematical Demonſtration, and which 
ſolves the Aﬀections of the Primary Iris, by one 
Reflection of the Sun's Rays, and two Refracti- 
ons, and thoſe of the Secondary, by a double Re- 


flection, as well as Refractzon of them. 7 


The Foundation F.2. The whole Invention of this Hypothefis 
and Riſe of is owing to an Experiment on Water, caſt in {mall . 
bis Hypotheſis. Drops into the Air, and forming a kind of Miſt e 
oppoſite to the Sax, from whence a Bow will be 
ſeen, with all the Variety of Colours expre'd . 
in the Iris. The Experiments of this Nene 4 

| whic 


Chap. VI. of the Rain-bow conſider d. 

yhich there are ſeveral, we ſhall-afterwards, if there 
goccaſion, recount, and ſtſew that they are notappli- 
able to, nor do in the leaſt confirm, but dither fits 
nd contradict the preſent Hypotheſis: Theſe Expe- 
iments, . however, Naturally led the Obſervers of 
tem to inquire into the Properties of Water, and the 
leſractions and Reflections produc'd by it, and w* 
obably was the Cauſe of the following Account 
riven us of the Appearances of the Rain- bow. 

. z. In this Hypotheſis, it is therefore ſuppos'd, 7, 


that B C D is a Globe of Water, inclos'd in a Glaſs- jr /elf explain'd 
here, on which the Rays of the Sun fall parallel Sturmius's 


each other, and to Z M, from A and F, to B and Thaumaſ. 
. „ ES. a TR Thaumantia- 


G AB is refrafted to C, and from thence re- 


ited ro D, and at D is again refracted to E, 
mere the Eye is ſituate; on the other hand FG 
l refrated to H, and from thence reflected to * 
tom / to K, and from & is again reſracted to E; 


by 


349 
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by the firſt, the Properties of the Primary Iris ate 
explain d, and by the laſt, thoſe of the Secondary, 
That the Rays of the Sus are thus refracted, and 
reflected, is prov d, becauſe if A B, BC, CD, or D 
are intercepted, in any of theſe Caſes, the Red, 
which is ſeen by the Eye in E, at D in the Globe 
immediately diſappears, and the ſame is experi 
mented of F G, in its Courſe thro' G H, HI, IK, 
and K E; for if each of theſe are ſeparately ot 
ſtructed, the Red, which is ſeen at X, likewiſ 
vaniſhes: It is farther obſervable, that if the A 
gle DE AA is enlarg'd, the Red at D is loft, ant 
no Colours ſucceed idto its place, but if it is cc 
tracted and made leſs, it divides it ſelf into ſeverz| 
as Yellow, Sky-colour, and others; more tha“ 
this, it is alledg'd, that if the Globe BCD bel 
mov'd to the right hand or left, or nearer to E oH 
farther from it, or turn'd round upon its Axis, ſofffi 
that the ſame Angle DE N may be preſerv'd, the" 
ſame Red Colour will ſtil] appear at D; whic 
Angle is fuppos'd to be made by a Line Z A, draw 
from the Centre of the San, meeting with the refrad 
ed Ray E D, and by Obſervation is ſaid to conſiſ 
of about 42 Degrees; on the contrary, F G in it 
laſt Refraction from & proceeds to E, from whine 
at K a red Colour is ſeen, in an Angle X E A, o 
about 52 Degrees, which if contracted, no Co 
Jours appear, and if enlarg'd, ſpreads it ſelf into {0 
veral Colours, as before, but much more lu! 
guid and diluted, becauſe they come to the Eye 
after a double Reflection, which is thought t 
weaken and debilitate the Rays more than a fingls 
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one do's, ſince the Refractions are the ſame in boi 

Caſes. 508 | l 
A Second 4e- H. 4. This is one andthe Firſt Account, which, f 
— A this given us of the the Reſractions and Reflections of 
Thum, Light thro! a Globe of Water, inclos'd in a baff 


Thaumant. Of Glaſs; a Second is as follows: That Red #7 


Cap. 3. Art. 4, pears at D, when the Eye of the Obferver is in 
So 6. Par. 1. Yello! 
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yellow at L. when the Eye is in S, and Green or 
Cerulean at G, when the Eye is in T; on the 
contrary, K, N and A, repreſent Red, Yellow and 
Green or Cærulean to the Eye, in E, & and Q, in 
the firſt Caſe the Angles made by the Rays with 
Mare diminiſh'd, as they recede from that un- 
er which the Red appears, namely, DE, and 
n the laſt, from K E A, in which the Red is like- 
iſe viſible, tho' in a fainter Degree, the Angles 
increaſe, E 

5. 5. The Third Account, which we have of 4 Third 4c- 
this Experiment, is, that at E, the Red appears, in coun: of its 
D, at S, a Green, in L, and at 7, a Violet —— 
urple, in G, betwixt D E, LS, a Yellow, and be- Cap. f. are; 
wixt 76, LS a Blue, and the like is affirm'd at 3, &c. Par. 1. 
I, 4, N, and betwixt K N, and AN, from the ſe- 
eral Stations of the Eye in E, R, Q, and their In- 
ermediate "_ excepting that the Colours are 
nore languid. 

„6. In anſwer to which Hypotheſis, we are l, Globes of 
o take Notice, that a Globe of Water is funda- Water requiſite 
nevtal to it, and therefore the Medium, on which e this Hypo- 
nſiſii de Bow is painted, mult conſiſt of an infinite Num- _ ; 

uber of ſmall Globular Parts, which reſolves it ſelf — 
wo the Corpuſcular Philoſophy, and upon that Philoſophy is ſo. 
count may be juſtly diſputed. 

$.7. If yet the Corpuſcular Syſtem was allow'd Nor certain 
of, it will not be certain that Rain falls in parts h Rain, or 
which are Globular, ſince altho' a Drop of Water — 
s form d into a Sphere, by the Air which ſur- Spherical Er- 
Wounds it, yet where there is a continual Current gure. 

MW! the fame Fluid in Air, it may be rather pre- 
um d to conſtitute a Cylinder, than a Globe, un- 
eds the parts of Water do originally aſſert that Fi. 
— to themſelves, which, even in the Corpuſcu- 

Philoſophy, is not prov'd, for it ſometimes ſup- 
poſes them to be Oblong, by which means they may 
ally ſlide over one another, and at other times Sph#- 


al, becauſe in the Air they appear to be ſo, 


6.8, 
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If this Hypo- F. 8. We ſhall, however, after what has be 
theſis was rue. ſaid, imagine them to be Globular; if ſo, Wöel 
Shower e therefore Rain falls, and the Sun ſhines from 
Oppoſition of oppoſite Quarter, directly upon them, à coloue 
the Sun o 11, Bow ought to be produced, whereas nb ſuch Ab 
4 Bow ought 19 pearance is obſervable, winiſt the Groſs and Thick 
_ — Drops of Rain are in their paſſage thro? the Air 

but after th fallen, and when there is 
1 ut a'rer they are fallen, and when there is vo 
thing reme ins but a thin Moiſture, ſpread and dif. 

fus'd thro' the Medium they have left. 
This Hyporbefis H. 9. If it is affirm'd, that this diluted Subſtance 
24 _ conſiſts of infinitely ſma!l Globes of Water, which 
each "other, are diſtin from each other, without aty-Confy. 
which is impoſ- fron of them into various and different Figures, 


Ele to conceive, we may juſtly deny ſuch an Aﬀertion on two Ac- 


1 the counts; 1 ft, becauſe it is altogether inconceivable, * 
ow is conti | of Lua * vo 
ane withous how any two or three Globes of Water, which 
Interruption. touch one another, ſhould not coaleſce into one, “ 
ſince it is not known by any Experience, when 
one or two Drops of Water were added to a third, N 
that they did not unite into the ſame Subſtance; 1 


2d, becauſe we may as well and as truly ſuppoſe; 
that even Water, or a Cloud of Rain, would exhi- 
bit the Appearance of the Iris as ſuch a Syſtem 9 
Globes, if we ſhould ſtand betwixt it and the Syn, 
and are ſo far above or below the one or the other, 
that the reflected Rays ſhould with the incident” 
comprehend the Angles before determin'd ; atd 
therefore in a certain Poſition of the Eye, we 
ſhould ſee a Bow in a ſubjacent River, or in en 
Impending Cloud; fince in this Hypothefis all 
the Rays of the Sun, where ever they fall, ate 
imagin'd to be parallel, and a Cloud, or Water 
conſiſts of Globes, according to the Corpuſculat 
Philoſophy, which muſt refraRt and refert the 
Rays in ſome Situation of the Eye or other, and 
of the Sun, with the ſame Laws and Conditions, 
which are here ſpecify'd, but we do not find any 


ſuch Appearances in Nature; we cannot here 7 
a 
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| what an Ingenious Young Gentleman, at pre- 

bat of this College, did me the Honour to ſhew 

he, in the Chamber where I now write this, which 

as 2 Circle round the Sun, with all the Colours 

if. the Rain-bow, and which will be but illy ac- 

punted for, upon the preſent Hypotheſis, for it 

ys ſeen in all Situations of the Eye. | +. 
J. 10. Beſides, if it were poſſible for theſe Imagi- If the Globes 
my Globes of Water to touch each other ina Point uy _— 
ly, — coy keep a Diſtance as regular, in reſpect 1 

of the reſt of their Superficies, as if they were in- njzely mal, 
dos'd.in Spherical Glaſſes, which to one, who con- there would be 
ſders, cannot but be a very hard and groſs Conceſ- 9 « RefleSion 
don, they are yet preſum'd to be infinitely ſmall,“ T. 

ir not; if they are, it is the ſame thing, as if ſo 

mny Individual Points were ſet together, which 

yould make one confus'd and continu'd Maſs, and 

onſequently there would not be Space ſufficient, 

n which the Diſtinct Refractions and Reflections 

night be perform'd, they would all terminate in 

iPoint, and become, without any Refractions, one 

leflection only; if they are not infinitely ſmall, 

here will be certain Intervals and Interſtices be- 

wixt them, and each Globe will have its parti- 

tular Refractions and Reflections, agreeable to what 

deſcrib'd to us in the Globe B CD, in the for- 

der Figure. | i 

J. 11. But then there will this Inconvenience If the Globes 
low from ſuch a Suppoſition (ſee the following v, diftingui- 
figure) that at D and K Red will appear, but 10% f — 
LB, Z L, the Angles BE 24, LE M, being dif- Defnite Big- 
krent from DEM or K E A, there will be no nei, the Co- 
ich Phznomenon ; from whence it will be con- leurs could be 


35 Ms 
1 quent, that, in the Primary and Secondary Iris, D 4 Je: 5 
ne X are the only places of Red, and the ſame e ſame Cir- 


nd if be ſaid 2 of the other Colours, cum ference of 
lt 0 It is acknowledg d, that ſeveral Globes are '** Baſis of the 
ny Mquiſite-to the forming of them, that is, by fon —_— 
ir Experiment there is only one Globe B CB. placd in the 
dd SN ; which Apex of it. 
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which can exhibit the varying Colours to the E- 
at E, and yet the Iris which exhibits thoſe Co. 
lours, is ſuppos'd to conſiſt of ſeveral Globes, which 
is a Contradiction, IS 
The preceding 5. 12. To make this more evident, let us cot 
Argument ex-fider D E M, as the Angle under which Red i 
land. ſeen, in the Firſt Globe BCD, if we therefore 


* E 
take the next above or below it, for Inſtance 
L B, and draw a Line B A parallel to D E, and fror 
Z L, LY parallel to B, Red for the ſame Reaſo 
w1ll be ſeen in each of theſe, that is in L and B 
and therefore if the Medium, upon which the S 
Rays are incident, do's conſiſt of ſeveral Globes ol. 
Water one above another, it is neceſſary, if the Ey 
can receive all the Rays betwixt T and E, that. 
there ſhould be the utmoſt Confuſion of Colours "i 
and nothing anſwerable to the Phznomenon of th, 
Rain-bow; ſince the Red in the Primary Iris wil 
appear in different Places in D, B, and L, with ſeve- 
ral intermediate Colours bet wixt them, and the Rec 
of the Secondary Iris K E will appear within the 
Limits of the Firſt, L, B, and D. g bh 
| Sn by 
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A 6.13. What makes this Doctrine more diſ putable, If this Dorine 


ch 


z that, on the other hand, it cannot be deem'd, vere true, the 
. the Eye ſhould receive all the Rays betwixt T ©9195 woule 
A, when it is only ſuppos'd to be ſituate in E, or 3 in 
bey reach to the ſame Point E, it is not certain that which che Bow 
e Diſtinct Colours of the Iris will be ſeen from B repreſencs | 

p L; for ſuppoſing the Angles BEM, LE A are lem. - 
ks than DE Aa, that is, if the Globes Z L, LB are 

kelow B D, Red will only appear at the Point D, and 

nthe Globes Z L, LB, in which there is only one 

Reflection, ſeveral Colours, as Yellow, Green, Blue, 

kc, will be conſequent upon ſuch a Situation, if they 

anbe produc'd from the bare Diminution of the An- 

ges, which they cannot; but if the Angles B EA, 

LE A, are greater than D E A, there will be on- 

Red in D, and no Colours either above or below 

t, or if there were above, Red would be the loweſt 

p Order, in the Primary Iris, when it ought to be 

de Uppermoſt, either of which Caſes would con- 

nt the Dimenſions of the Rain-bow, to the ſmall 

Limits of one Individual Globe, in a Miſt after Rain, 

vhich is Extravagant and Inconceivable. : 
5.14. For beſides, if we Reaſon Abſtractedly Nor intheſame 
tom theſe Globes, it is evident the Red, Yellow, Ltitude and 
Green, Blue, and Purple in the Iris take up ſome 


Latitude in their ſeveral Extents, which it is im- 


% Yoible they ſhould do, if the Red was viſible in 
„certain Angle only of about 42 Degrees, and 


de other Colours, agreeably to it, aſſerted their 


18 culiar 1 under which they choſe to be 
75 ken: This Latitude of the ſeveral Colours, at leaſt, 
bug explicable, from the foregoing Doctrine, as has 
chen prov'd in the 11, 12, 13 Sections, in reſpect of 
wilde Primary Iris, and the ſame Demonſtrations may 
7 « eaſily apply'd to the Secondary. 


15. Having conſider'd what would be the Ef- Severa[Reaſons 


s of different Globes of Water, we ſhall now ainſt ie Re. 


mine into the Properties of one only, as they ens of 


it repreſented to us in the Figure expreſs'd in $.34. ſerted of one 
Z 2 Firſt, Glebe only. 
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Firſt, therefore, ſuppoſing the Rays to fall from 


upon their Egreſs, refract in different ones G, L, an 
D, which yet it is neceſſary they ſhould, if D,; 


the Angles DEM, LSM, GT MM, the greateſt 


the Diameter KC, the Difference betwixt C 
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to B, they are from thence imagin'd to be refraded 
to E, S, and 7; in which Account it is both 2d 
mirable and unexplain'd, how the Rays which 
enter the Globe, in the ſame Point at B, ſhould 


and G import different Colours to the Eye; for i 
the Rays diverge from B towards A, as in the pre 
ſent Figure, they are not parallel, contrary to th 
Suppoſition; if they do not diverge, they do nc 
enter at the ſame Point, contrary to the Scheme 
And laſtly, if they are parallel, and enter ar 
ſame Point nearly, their Refractions would arriy 
at the fame Point C nearly, and conſequently thei 
Reflections would come to L, with little q 
no Diſtinction; 2d, It is ſurprizing, upon t 
ſame Account, that, in the Refraction from B t 
C, the Rays, which are parallel, ſhould dive 
from the Point B, and in their Reflection from 
to L, or, which is all one, in their retrog nu 
Refraction from L to C, they ſhould conver 
to a Focus in X, and from thence diverge to ( 
34, It 1s as unreaſonable to preſume the Rays 4 
to fall from the Sun parallel to Z A, and yet tob 
re fracted (from the ſame Glaſs, or Water, on whi 
they were incident, after a Reflection at C in eq 
Angles) in Lines not parallel to Z A, but forminif 


which amounts to near 42 Degrees, this ſeems i 
be unreaſonable, if the Refracting Globe is ſu 
pos'd extremely, and almoſt infinitely Minu 
ſince in ſuch a Caſe, the Point C will fall with 


the Points of Reflection being infinitely ſm 
To conclude, if the Rays could be reſracted to 
S, and 7, ſince the Eye is ſuppos'd to be in E, 
cannot receive thoſe others from L and G, unle 
by altering its Situation into the Lines S 1 
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76, that is, by elevating of it to different Situa- 

tions, or carrying it in the ſame Horizontal one, 

ſtom E, to S, and 7. or elſe by depreſſing the Globe 

c D towards A, it is evident, that this Phænome- ! 

gon can afford us no Explanation of the Rain-bow, 1 

vhoſe Colours are viſible in one certain and fix'd 1 

poſition of the Eye at E. a! 
$.16. If it is athrm'd, that the Angles D E AA. 4 greater a. 

ISM, GT M4 exactly correſpond with thoſe un- aer — 4 

der which the ſeveral Colours in the Rain-bow, — oY 

by Obſervation, are ſeen; We anſwer, That is nei- chan 1hit Do- 

ther true, by what has been faid in H. 13, 14, from #rize allows to 

Reaſon, nor is it true in Obſervation, ſince the Angle e *. 

DE Ad, in particular, has been found to be various 

tom 40 Degrees 50 Minutes to 42 Degrees, which 

os 2 greater Latitude belonging to the Red, than is 

u this whole Experiment from D to G, within 

rhich Limits all the Colours of the Rain bow 

en re ſuppos'd to be exhibited and form'd. | 
(. 17, What isalledg'd in the foregoing Sections, 4 Double Re- 

ads upon the Suppoſition of a double Refraction, Tadion. and 

Wind 2 ſingle Reflection of the Rays, which pro- 5112" 2 

> (Wired from A to B, whereas that alſo may be laſt- ain in ir /elf, 

diſputed; for the Globe B C D being ſuppos'd 4h hitherto 

o one Uniform Conſiſtence, ſince at the ſeveral granted. 

Limirs of this Subſtance B, G, L, and D, there is a 

tee Ingreſs and Egreſs permitted to the Rays, why 

the Point C in particular they ſhould be intercep- 

kd, and reflected to D, L, and 6, when the Nature 

u Conſtitution of the Globe, in all Reaſon, ought 

d be the ſame at C, as at B or D, and when in 

l oth Caſes it is bounded with the ſame Medium 

Air or Ather, will be a Difficulty not to be ſur- 

unted in the preſent Hypotheſis; ſeeing it is 

bot ſufficient to ſay that there are certain Solid 

Parts at C, whereby ſome Rays are reflected, whilſt 

hers are tranſmitted: Recauſe altho' the Globe 

ICD, ſhould be revolv'd on its Axis, the ſame 

nenomenans will obtain, and conſequently the 

Z 3 ſame 
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ſame Reaſoning will be neceſſary, if this Hypo. 
thefts is true: Let therefore B in its revolution be 
plac'd in C, and it will follow, that the very (ame 
Rays which paſs at the Point B, in the firſt po. 
ſition, will be reflected by it in the ſecand, that 
is, the Point B in the Globe B CD, do's and do's 
not reſiſt the Rays of Light, as this Philoſophy 
ſhall find it the moſt convenient ſor its Solutiots, 
and the like may be affirm'd of the Points G, L, D. 
The ſame Dou. H. 18, Another Objection, is, That it ſeems to 
ble 4 pak —_ be extremely Arbitrary, as well as Abſurd, to ſup. 
— cer. poſe the Circumference of the ſame Fluid BCD, 
lain upon a Se- to conſiſt every where of Parts, which are both 
cond Account. Solid and Fluid; it is Arbitrary, becauſe it is evi. 
dently done with a Deſign to let the Rays paſs, 

or ta obſtruct them, as the Phznomenon ſhall re. 

quire; and it is Abſurd, becauſe not the Cir- 
cumference, but the whole Contents of the Globe, 

will be refolv'd into Fluid Parts, according to this 
Doctrine, with Solid ones, every where intermix'd 

with them, and by that means the Rays BC will 

: not be reflected at C, but in every Step of their 
Progreſs from B, and conſequently will never u- 

rive at C; for why they ſhould be reflected at C, 

and not in a Million of Points, which lie betwixt 

B and C, is inconceivable; not to mention the 
Contradiction of a Fluid Body's conſiſting of So- 

lid Parts, ſince we have conſider'd that before in 

our Examination into the Principles of the Cor- 
puſcular Philoſophy: If it be faid, that the Shz- 

dow which lics behind BCD reflects the Rays, in 

it is no more than to affirm, the Rays are refled- x 

ed, becauſe they are not tranſmitted, Shadow, or the Wl 4 
Abſence of Rays, proceeding only from the Rays MW 44 

not being tranſmitted at C. 6 
Why two Refra- F. 19. If all this were falſe, which we have ar-i 1, 
q 

R 

t 


2 rf gued, there could be yet no Reaſon aſlign'd where- 
_ - fore the Rays A B ſhould come to the Eye, aſter ove 
| vhe Secondary Reflection only, whereas the Rays FG, which are 


parallel 
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the Contrivance is manifeſt, namely, to bring down 


which would otherwiſe paſs on above it, and not 
fill under any Obſervation; the Artifice, I ſay, is 
evident, but the Reaſon is not; on the contrary, 


ſubtend different Archs from thoſe of F, in their 
ſeyeral Reflections, that is, GH is either leſs or 
ater than GC, and ſo of the reſt; if not, GH, 
I, IX, are reſpectively equal to BC, CD, and 
conſequently, as the Latter obſerve all the Condi. 
tions of the Former, ſubtend the ſame Archs, and fall 
vith the ſame Incidences on the Circumference of 
the Globe, fince the Individual Rays expreſs'd at 
I are reflected to X, the Individual Rays expreſs'd 
t D, L, G, ought likewiſe in reaſon to be reflected 
to K, and therefore not to ee to 7, S, E, ac- 
cording to what is here imagin'd ; nor can this Argu- 
ment be evaded by ſaying, that at G, P, L ſome Ra 

may be tranſmitred, and others reflected, ſince by the 
me Reaſon the Individual Rays, which would have 
been tranſmitted at G, L, D, may be tranſmitted at 
C or H, and conſequently the Colours of the Rain- 


ind under different Angles, from thoſe which are 
aſſerted by this Hypotheſis: Beſides, if that looſe 
ind uncertain way of Arguing was allow'd, which 
would have ſome Rays to be tranſmitted, and others 
in their Paſſage repuls'd, without determining from 
Reaſon, which were ſubmitted to this or that Law of 
their Acting, it would be a lucky Chance indeed, that 
there ſhould be juſt ſo many Rays tranſmitted at 
,L, D,as were reflected to XN, Mt I; on the other 
hand, if O H is not equal to & C, &c. but is leſs or 
preater, it will be altogether unaccountable, how the 
Rays at AB ſhould be refracted differently from 
thoſe of F G, where the Incidences of both in the 
. Z 4 Schemey 


lel to them, ate oblig'd to perform two Re- I, and nor is | iz 
— before they reach to the ſame point E, the Frf, the l 


Artifice is i 
plain, but the 
eaſon not ſo. 


the Rays of the latter to the Eye of the Spectator, & 


the Rays AB in their paſſage thro the Globe B CD, 


bow ſeen behind the Globe, as well as before it, 
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Schemes, which are given us, are repreſented to be 
only not parallel, but on like Parts of the ſame 
Globe B and G, and all other Conditions of the 
| Globe are equal. - L e 2a bw ol 
This Doctrine F. 20. It may faid, notwithſtanding, that theſe 
not prov'd from Reflections are ſo apparently prov'd from Experi- 
Experiment. ence, that it would be an Inſtance of the greateſt 
Perverſneſs and Folly to deny them; ſince if the 
Rays are intercepted at B, or betwixt B and C, or 
Cand G LD, the Colours vaniſh, and are not ſeen 
at T E, if this Experiment were exactly true, it 
would indeed be a convincing Proof of ſuch Ro- 
flections in a Globe of Water, but nevertheleſs would 
not be one, by what has been already advanc'd, of 
the like Reflections in the Rain-bow; and as to 
what concerns this particular Progreſs of the Rays 
in a Globe of Water, inclos'd in a Glaſs Sphere, we 
cannot be certain of it from theſe Experiments, 
unleſs it is prov'd, that any Obſtacle thruſt into the 
Globe of Water in other Parts, as betwixt BC J, 
or HCD, as well as betwixt B and C, will not di- 
ſturb it, nor deſtroy the Colour'd Appearance at 
GLD; for it is not ſufficient to ſay, that it will do 
it in B C, if it is not at the ſame time affirm'd, that 
it will not do it in any other Parts, betwixt BC and 
BI C, or betwixt DC and H DC; but that it will 
do it in ſome meaſure out of the Lines B C and 
CD, we have, from other Analogous Experi- W Gl 
ments of the Reſractions and Reflections of Co- Who! 
lour'd Light thro' a Priſm, ſome reaſon to believe, I nu 
and is in part acknowledg'd by this, ſince it do's Wor 
not preciſely determine the Rays B C, CD, which Ino 
are intercepted in the Experiment, and therefore ¶ Ce 
cannot ſhew that they in particular are intercepted I© vil 
excluſive of others, which lie betwixt B C and {va 
31 C, CD and CHD. That farther which con-W ne 
ſutes this whole Doctrine, and all the Reaſonings W Th 
upon it, is, that no Colours can be produc'd from I the 
the Refraftion of Rays thro' the Body = the WF ut 
4 1430077 002 
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Globe, which only are ſo by their Refraction thro”, 
Reflection from the extreme parts of it, as was ob- 
ey d in our Examination into the Doctrine of the 
priſm, which alſo produces Colours by the Edges of 
1 and thoſe Parts, which ly neareſt to them. 

6. 21. Another Objection againſt this Hypo- 4» Objedtiow 
thefts, is, that the Rays of the Sun are ſuppos'd to 484i —_ 
fl on the Globe ; C D, Fig.$.z. parallel to E AA, the as Hen d. 
Line dra wu from the Centre of the Sun to E or AA. rag the Rays of 


the Angles of Refraction and Reflection, and this ! 
rhole Contrivance will vaniſh into one Uniform 1 
Line, repreſented by Z A, and the Globe BC D | 
vill be no more than one ſingle Point, which will Ki 
all in with 44. If 4B, FG, Z Mdo not approach | 1 
nfinitely near to each other, by reaſon of the Sam's — 
Diſtance, ſuppoſing Z A to be the Line drawn from 1 
it's Centre, either AB the remoteſt Parallel from 
tt, which is produc'd from the Sun, will be at 
the Interval of half its apparent Diameter, which is 
bout 16 or 17 Minutes of a Degree, contrary to Ex- 
perience, ſince the 

ri- ¶ Globe, or the Rain- CE A 
o- bow, are plac'd at a p 

e, MW nuch greater height, g 
ys Morelſe 4B, the te- & AE. 


ch WW noteſt Ray from the 1 


re Centre of the San mos Pe & 


ed vill, it extẽded back. 

od yards from to A, fall above the Suns apparent Dia- 
0- WJ neter, and fo will not be a parallel Ray deriv d from it. 
bus where the Eye is at E, in the preſent Pigure, and 
m the Elevation of the Object is B A, if. by reaſon of the 
he WW infinite Diſtance of the Sun & from E, AB, is not in- 
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finitely diminiſh'd, S will have its Effects ſuitable to 
its Appearance, and therefore will emit-its Rays ng 
higher than G F,and conſequently CA will be a Ray, 
which will never meet G F, but always run in a paral. 
lel Courſe above it; that is, if SB is a Line drawn from 
the Centre of the Sun, and G P is parallel to it, and the 

Height of the Bow, or the Globe in the Experiment 
is AB, it will be impoſſible that A, according to this 
Hypotheſis, ſhould be irradiated at all; for SA vill 

1 not be parallel. | | 

ö Grow ee C. 22. Laſtly, In the Common and Vulgar Schemes, 

| Frobabilicy of Which are given us of the Reſtactions and Refle. 

tbe Eye's recei- tions of the Globe BCD, (Fig. $.3.) the Rays 

wing all the K E, VR, MO, are incident on the Left-hand o 

Rays in _ E, at ſome Diſtance from T towards Z, which in 

—— afar the preſent we have endeavour'd to contract from 

Theory of Re. E to Q, notwithſtanding, which, it is impoſſible to 

fraftions. conceive how the Eye at E ſhould, by one uniform 

— View, and without the leaſt Change of its Situs. 

—— jo tion, comprehend all the Rays at once betwixt 7 

& Fig. 10. p. 6. and Q, which the Phænomenon of the Rain- boy 

are here re- requires; if we farther ſuppoſe QT, and the inter- 

* — mediate Rays, which ly betwixt them, to be re- 

Pine po Acted to a very minute Diſtance from E, by 

Chapter. which means all the Colours might be ſeen at once 

in the Iris, and in their proper Order, according 
as the Angles at Q, X, E are bigger, which would 
lead the Eye to a higher Elevation of them in 

XK. NM, A, or E, S, T are leſs, which would direct 

it to a lower at GD, this yet would not agree 

with the Experiment, which ſuppoſes that we ean- 
not ſee all the Colours at once, but by an Elev:- 
tion of the Eye, or which is the ſame, by a De- 

preſſion of the Globe. A 

_ The Calcula- F. 23. Having thus far conſider'd the ſeveral Party 

— = of this Hypotheſis, as to what concerns the Re- 

_ thing 10 be (rations and Reflections which it aſſerts, and the 

eonfiderd., Globe which it aſſumes, in Order to produce them, 

== as well as the Incidence and Paralleliſm of the 1 
| 7 „ necellary 
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gceſſary to ſuch an Effect, we ſhall now proceed | 
>inquire into the Mathematical Calculations up- 
n it, and from whence it is ſuppos'd to be con- 
m'd beyond contradiction, after having ob- 
yd, that theſe Calculations take for granted 
hat has been hitherto diſprov'd, and that there- 
ore» altho' they were acknowledg'd to be juſt, 
would only ſhew us, that, upon Conceſſions or 
Ar which are falſe, true Concluſions may be 
nade in a Reaſoning, which is form'd and abſtract- 
d.upon them, tho not in a Reaſoning agreeable 
ad adequate to the Nature or the Reality of 
Beings themſelves, 

9. 24. Let CD be divided into 10000 Parts, to The Method of 
hich let there be ſo many Incident Rays ſuppos'd Calcularionup- 
be drawn, parallel to E F, whoſe ſeveral pro- 2 
reſſes thro' the Globe, to their Refractions out of, 8 
,are inquir'd, and the ultimate Angle OVP, or Carteſ. Me- 
PU, made by the refracted Ray V, and the teor. Cap. 8. 
Line produc'd from the Suns Centre, to the Eye 1 
the Spectator; for Inſtance, out of the 10000 Cp. 3. p. ize- 
uys, let us ſelect E F,whoſe Sine of Incidence FH . 
CS to the Sine of the Angle CFL = to the 

logle WF E, is 8000 of the fame Parts of which 

C has 10000; but CT is the Sine of the refract- 

d Angle, and by the Laws of Opricks 250.187 :: 

ooo. CI, which therefore will be 5984: Far- 

her, if FH is $000, its Correſpondent Arch FA. 

y the Tables of Sines, will be 53. 8, where the 

ole Sine is 10000, and conſequently its Com- 

lement F D 36® 52', and therefore the double of 

FG, 73*, 44's from whence alſo the Arch FX is 

down; for FC AC FI is 53. g, the Sine CI is 

984, and by conſequence its Correſpondent Angle 

\ the Table of Sines will be 36*, 45, and this 

wſtrated from the former Leaves 16?, 23 to 

de Angle KFG, of which, being in the Circum- 

rence,” the Angle at the Centre GCK will be 
duble, 3 2% 46, aud added to the Arch G F 
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following. Tables are deriv'd, for the ſame kind e 
Reaſoning obtains in other Caſes, as well as in the 


The: Former and New Account Part ll. 
73* 44 makes the Arch FX —1069, 30. Laſtly, 


ſubſtract double the Arch FX ze, from FG 4. 


G N= 73*, 445 +180, and there will remain 
N X — 40*, 44 = Angle ONP =NPU,; for 
CEFK=CKF1is=36*, 45% and therefore F KN, 
which is double of the former, will be = 930, 20, 
and FKT, the Complement of it to two right 
Angles 106%, 30', but KFT is = 16*, 23', and 
conſequently FT K,57%7',<NTU=OMNT,from 
which ſubſtract P NT 16% 23 =G FK,—BFE, 
and there remains O NV P —40®, 445 = Arch VA. 
In like manner, S QR is found after two Refle. 
ctions, and two Refractions; for let E F fall on the 
lower part of the Globe, and every thing will pro- 
ceed as before to NN, from whence a ſecond Re. 
flection is made to Q, and the ſecond Reſraction 
to R; KN Q therefore =F K N 18 =73*, zo, as be. 
fore, and NT U = 572, 7, and conſequently TUN 
S, is 49% 23: Add the Angle of Refrs. 
ction RZ =, 23, and the Angle SOR wil 
be 65, 46. From the foregoing Computation, the 


preſent, where H is ſuppos'd to be 8000, and the 
Angles O NP, as well as S K, only differ, as HF 
has more or fewer Parts of D C. Thus, 


Tas . 
| Sine | Arch | Angle Angle 
=: 447 O NP =. 2 R 
1000 jj F® 450 42! | 1659 4“ 


2000 T1 22 | 11 e 
1 3000 11% 27 | 16 58 } © a+ 6 | 
|: go0e I_23 35 |. 22 3o | 122 _4 

5000 30 O | 27 5z | 108 12 
6000 46 238 "2 & ; Mn. 
7000 nb 26 | 37 28 | 79 22 

142 8 | 40 44 | 65 46 | 
9000 64 - „%% - $61 56 26 | 
| 9 FOO 21 49 1 37 34 1 51 Fo | 
= "Tas! 
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8 TASLE II. 

N b. \ 4 

11 * . 2 

„I Sim 1, 4rcb Angle | Angle + 

VA # AF | ONP SOR 

l 152 —3 — 399 28” 73 22 
| 7100 1 > 0 7 5 

a 7200 46 4 SE 76 38 | 

EM — 1 . 36 2 12 

8 7400 47 44|39 I x — 
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0 
The Inferences F. 25, From theſe two preceding Tables, it it fl 
made _ obſerv d, that there are abundatice more Rays which ; 
_ Table, make the Angle O NP about 40 or 41 Degrees, MW; 
the preſent dan th nich make' a def kick 1 
Philoſophy. than there are which make a leſs, or which make f 


Thaumal, the Angle SQ A 51 or 52 Degrees than there ar 
Thaumant. Which make a greater. It is likewiſe remarkable, 
Cap. 3. . 9. 10, that ON P is the greateſt at 41*, 3o\, before and 
par z. after which it diminiſhes, and S Q K, the leaſt y 
2. , „ | 
51%,'50', before and after which it increaſes, add 
therefore to the former about 17, for half of the 
Sun's apparent Diameter, and 41*, 4 will be the 
largeſt Semidiameter, or utmoſt heighth of the In. 
terior Bow; Subſtract the ſame from the latter, and 
it gives the leaſt heighth or Semidiameter of thei 
Exteriour Bow, namely, 51 33. Laſtly, all the 
Rays betwixt the Sines 8000 and gooo, after two 
Refractions and one Reflection, come out of the 
Globe in an Angle ONP of about 41 Degrees, 
by which means the Rays which are refracted to 
the Eye in that Angle, are more numerous, and 
have a denſer and cloſer Diſpoſition, than in any 
other; On the contrary, all the Rays betwin 
9200 and 9700, after two Refractions and as mam 
Reflections, come out in an Angle S R, of about 
52 Degrees, upon which Account the Rays will; 
be likewiſe refracted to the Eye, in greater plenty, 
under that Angle, than any other, but not in above 
half the Proportion of the former; the Difference 
betwixt $000 and gooo being 1000, which 1s 
double of 500, the Difference betwixt 9200 and 
hes: 9700. | . 
Theſe Tables '' 26. We ſhall therefore ſuppoſe all theſe Cab, 
differ amongſt culations to be true, and the Tables form'd npon 
one another. them, notwithſtanding that they in ſome meaſuje 
| differ from Mariot's, and others, which have been 
made, by thoſe who have enter'd into the fame Sub- 
ject, as well as Cayres's,the firſt Promoter, tho not In- 
ventor of this Doctrine, and which it felf would be: 
Confutation of Such an Hypotheſis, that, = * 
5 Tk: athe- 


- — — wand __— E 


Il. 

„ uachematick Calculus, there is not an ExaQueſs 

i greeable to a Geometrick Reaſoning; let theſe 

Tables, however, be imagin'd to be true, we ſhall 

dev at conſider what Natural Deductions may be made 

fom them, and afterwards inquire what Conſe- 

quences are drawn, in order to prove the preſent 

Hypotheſis. LETS | 

ma 6. 27. The firſt thing we ſhall examine into, is, Conſcering the 
t ai: sines, which are made uſe of in the preceding ( the 
Tables; in the Firſt of which, there is the Difference — of 
ofa thouſand Parts betwixt the one and the other, and Angle, in the 
i the Second, of a hundred; in the former Caſe, the Tables are in- 
kidius is divided into 10 Parts, each of which com- ©9#tivale. 
rehends 1000 ten thouſandth Parts, and in the laſt, 
to a hundred, each of which contains 100 ten thou- 
indth Parts, but ſuch a Diviſion as this, when 
ply'd to an almoſt infinitely ſmall Globe of Wa- 
xr, whoſe Dimenſions ſcarcely exceed the Limits 
a Point, as in the Rain-bow, is altogether in- 
onceivable and incredible, fo as to be capable of 
ducing the Tables before deſcrib'd; for where 

de Points in the Circumference K and P, Fig. H. 3. 
proach extremely near to each other, it is im- 
ofſible K E AN ſhould make an Angle of about 52 
Degrees, whilſt D E with E & conſtitute one of 
out 41 Degrees, only; all the Rays will rather 
erefrafted to Z A under one Angle, and ſo make 

ne Lucid Point, without any manner of Di- 
union, : 
(.23, Beſides, if we conſider a Globe of Wa- TheMagnitude 
, Which has a viſible Magnitude and Size, it 5 — 
dent from theſe Tables, that from 54, 6, to 


erefore the 
ON v5 5 the Angle ON, is 41%, and Minutes not — 
if eee ing zo, ſo that all the Rays, which are in- reelle 10 
15 ent bet wixt 9 or 10 Degrees nearly, are refract. A«*e, 0ur aw 
Wl a the Eye under the ſame Angle, with a diffe= Ausr. -" -, 
t I- ce, that lies within the Limits of 30 Minutes; Thaumaſ. 


ut how Rays, which are reſracted to the Eye, with Thaumant. 
e Difference of 30 Minutes, ſhould only and Cap. 4. 6.10. 
8 | prin." 45+ 
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principally fall within the Circumference of the 

| Pupil of it, which is ſuppos'd to be fix'd in a de. 

termin'd Situation, rather than any Difference of 

40 or 50 Minutes, or 5 or 6 Degrees, will net 

be eaſily explain'd, ſince the Compaſs of 30 Mi. 

nutes may not be larger in the Reſractions of ſome 

certain Globes of Water, than 5 or 6 Degrees are 

in others; but theſe Tables are calculated without 

conſidering the Magnitude of the reftacting Globe, 

which notwithſtanding ought to be aſcertain'd in 

a true and real Computation, and are therefore to 

be rejected in a juſt Account of Nature, as a bare 

and abſtracted Reaſoning of the Mind, without 

| any particular Application, N 

| 30 Minutes the F. 29. Farther, let zo Minutes be the utmoſt 

du Diffe- Difference, in which any Rays can be ſeen by the 

j = 2 by % Eye, or not; if not, where muſt we ſtop, or what 

| 275 or not, ej. Reaſon can be aſſign'd, why a greater Latitude of 

ther of which the refracted Rays may not fall under our Obſer- 

velvet. an vation, and if ſo, why we may not ſee them tc 

Abfurdiry. fome few Degrees, as well as to ſeveral Mi 

nutes, at leaſt to 40% 4', on the one hand, and 

to 40®, 44, on the other; it 30 Minutes is the ut 

molt difference, how, in the Angle S © R, we ſhoulc 

comprehend by our Sight all the Rays, which ar 

reſracted from 51, 500, to 52", 58', on the on 

hand, or $522, 46, on the other, the Differenct 

of which is 1*, and 8' in the firſt Caſe, and 1, 

in the laſt, will be impoſſible ro fav; Laſtly, ii 

1*, 8“ is acknowledg'd to be the Difference 

der which the refracted Rays will be viſible to 

in SOR, then all the Rays in the Angle OV 

8 which are reſracted to 40 Degrees 44 Minute 
ir If, Newt. | x 1 

Opticks, Prop. and leſs, will be apparent to us, which will not 4h 

9. Book 1. Par, gree with the heighth of the Rain-bow, its Semi 

= diameter being obſerv'd, at the loweſt, to be mucin 

Thaumac higher, namely, above 41 Degrees, and not mu 


8 447 leſs than 42, and ſometimes 44 or 45. 
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Chap: VI. F rhe Nain- bow) confider'd. 


imd, the Rays which fall betwixt the Sines 9200 
nd 9700; and which are refracted to the Eye in 
the Angle S O R, of about 52 Degrees, are but 
hf ſo many as are refracted in the A 
of about 41, betwixt the Sines $000 and 9000; 
whereas in theſe Tables the Angle ON P, of 4 , 
r:ches from $100 the Sine, to 8900, and the Angle 
$0 R of 320, from 9209 the Sine, to 9700, and there. 
fore have not the Difference of 2 to 1, which is 
ſerted, and made one Reaſon why the Light of 


than the interior, ſince, at the moſt, it will be only 
5 8 to 5. zd, The Angle of Egreſs OV of 4r?, 
oli eiches from the Angle of Incidence 3 65, in the 
theſWTables, to 62, 535 that is, the Latitude which the 
hatWecident Rays, in ſuch a Caſe, take up, is 8, 4% on 
of ihe other hand, the Angle of Egreſs S OR, 97 12 
extends from the Angle of Incidence 66, 56, to 
(©, 58, in the Tables, and conſequently takes up 
5 which is a greater Latitude than the former. 
$o that if we ſuppoſe a Ray to fall on every Point 
of the Curve of 8, 47, and on that of 9, (and why 
e may not as well imagine the Archs to be the 
Wlezſuce of the incident and refracted Light, to 
Which they are immediately contiguous, as the 
ines which are drawn within the Globe, and to 
hich the Incident Light do's not arrive but by 
Nefraction, will be difficult to determine, ) if they 
my be eſteem'd the Meaſure as juſtly as the other, 
here will be more Light refracted under the Angle 
OR to the Eye, than in the Angle ON, ſince 


enct 
„ 4 
y, | 


0 
NF 


utc? the Meaſure of the Incident Light, in the for- 
ot er Caſe, is greater than 8, 47, the Meaſure of 
— in the latter; which, if allow'd of, will perfectly 
much 


dy, and overturn the preſent Doctrine of the 


Mm in. bow. 5 
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. zor We mult likewiſe obſerve, that it is af. The Rays which 
fall bet wit the 


Sines 9200 and 
9700 in theſe 
Tables, conſi- 


ngle ON P, der d. 


he exterior Rain- bow is mòbe faint and languid 


27 Py * 
* en — 


* — — 
1 — 
ä — — — —Z—ͤ—— ö—ñẽ — 
— — 
3 . 


— * 


—— — — rg 
— —— 
— — 
— WS 


— 
3 


— — p I 
— — — - —— > 
* 


2A 


2 
— —— — — 
„„ „„ 


— 
— 
232K 


A 
— o 


NE EE = Emer" 
— r 3 * 
£ ne — 


* 2 *. 
— n 


370 The Former aud New. Account Part Il. 


An Ob jan Y.31, That, moreover, which is an Invincible 
againſt theſe ObjeRion againſt theſe Tables, is, that from 7400 
_ that to 7900, the Angles O NP do not differ from 
4 each other above 1 32, which much leſs exceed 
ONP de nos 1e 85 the difference of the Angles S K, which 
differ from each lie betwixt 9200 and 9700, than 15, 8', exceeds30,, 
other above the Difference between the Angles O N, which 
* lie from 8 100 to 8900, but theſe two latter are 
ſuppos'd to be ſeen under one Angle, the one of 
about 52%, and the other 41*, and for the ſame 
Reaſon the former ought to be viſible, under an 
le of about 39% from whence it will follow, 
that in the Globe of Water there ſhould be an. 
other Lucid Point, apparent under a third Angle 
as well as under the other two of 41*, and 325, 
namely, under that of 39%; Moreover it is e- 
vident, in the firſt Table, that $000 the Sine. 
and 9000, have Angles O V of 40%, 44, and 4% 
56 when in the ſecond Table, all that Series ol. 
Angles of 41?, by a gradual Computation of the 
Angles, which anſwer to the Sines, which are in 
creas d only by 100 Parts, is produc'd; it is not 
certain therefore but in the ſecond Table as many; 
the ſame Angles may be produc'd of different L 
grees from 4 1, as there are of 4 1, where the Serie 
proceeds by 100 Parts, in ſome Difference or otheniſh,: 
of a 1000 in the firſt Table, that is, if the Series ol 
Angles was to be calculated with the Difference o 
30, 50, 70, parts, &c, but why the Difference of 10 
ſhould aſcertain the Number of the ſame Ang 
under which the Lucid Point 1s ſeen, rather that 
1 Difference of zo, 50, &c. is not m 
ni feſt. 


The Lucid ' 9. 32. What likewiſe is altogether inconceivab 
Point in the in this Abſtracted Reaſoning, is, and which is tk 
Globe, nos eæ- Foundation of the whole, that to make a Poin 
. Lucid in the Globe, there muſt be the Incidence 9 
Rays, from either 8100 to 8900, or elſe from 9201 
to 9700, viz, the ſull Latitude of 800, or at leihe 

| * 


Chap. VI. of the Ram-bow conſider d. 


p produce a Lucidneſs proportional to their ſeveral 
Numbers, as 8 or 5 hundred do's. 


r receive the Rays, which are refracted under 


fr altho* it ſhould be Matter of Fact and Expe- 
ence, that the Colours, in the Globe, are only vi- 
ole in the Angles of 41 or 52 Degrees, to ſuppoſe 
ch a Reſraction and Reflection, which theſe 
Tables preſcribe, is the Cauſe of thoſe Appearan- 

is to ſuppoſe the Queſtion, unleſs it be firſt 
denc'd, that we cannot ſee refracted Light un- 
Wer any other Angles; for Inſtance, if the Eye is 

moy'd farther from E, Fig. F. 3. in which the 
Ways that were refracted under the foremention'd 


Winzle ON P, in the Tables, 39% or SO R 73% 
Wither the Refractions of Light are ſeen under 
hele Angles, or not; if they are, there will be 
ther Lucid Points, than thoſe which this Do- 
Nine aſſerts; if not, a Reaſon ſhould be aſſign'd, 
iy they are only viſible in the Angles 41 and 52 
Wterees, which can be no other than the Numerouſ- 
| of the Rays, which are refracted under thoſe 
moles, and which, by the preceding Sections, can- 
t de admitted as a juſt one, 


t Lucid Point vmiſhes at D, and at X, if G H, 


to the Incident Rays of 800 or 500 Parts in 
32, if thoſe Lines in particular were intercept- 
W there! would be room enough for the Refra- 
Wion of Rays ſufficient to produce a Lucid Point 
A283 in 


00 Parts; fince the Incidence of Rays, within 
de Limits of 1, 2, 3 or 4 hundred Parts, ought 


* 
4% w_ 
— — — ——— 
. vx. _ _ 


ch (.33. We may alſo take notice, that the Eye hy the Eye 
0, ſuppos d in a fix d Situation, and yet no Account ſeals receive 
given why it ſhould be in that Situation, and Ry, under 

Angle of 41 09 


Angle of 41 or 52 Degrees, than thoſe which 2 


r under one of 39 or 73, or any other Angle; accounted for. 


nples were ſeen, towards Z, fo as to make the 


s nid, if BC or CD, Fig. H. 3, are intercepted, 9f be Lxcid 
Point by inter- 
cepting certain 


, or I K are, and yet, by the Latitude which is rayi nec ſolꝰ d. 
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in-D or K, which is a Demonſtration that theſe 
Experiments are wonderfully nice, where an Hy. 
potheſis is to be maintain'd, and the Reaſoning 
as large, where all is to be reſolv'd into Calcylz. 
tions. Wits, 
How a Tangent H. 35. In the firſt of theſe Tables, it ought to 
zo the Globe like wiſe remark'd, that where the Sine H is 10000 
— 7 ae and the Arch FG, o, that is, where the whole Sine! 
fefted, incon. exhauſted towards P, ON is 13* 40% and S Ry6g 
ceivable. 305 which ſeems to be ſtrange and ſurprizing, that 
where a Ray falls as a Tangent to the extremit 
of the Diameter of the Globe, it ſhould be refra4 
3 or reflected at all, as alſo, that ON P ſhould 
8 "a 825 4 zo, where the Sines have a Difference of 1000 
200 Parts in the Second Tables, that is in the Sineso 
Incidence 8500, 8600, and 8700, the Angle ON 
which correſponds to each, is a- like computed a 
41 30'; from which laſt Inſtance, we may conclude 
that the Calculation is made very much in favou 
of the Angle of 41%, ſo neceſſary to this Doctrine 
that the Accuracy of theſe Tables is not muc 
to be depended upon, and that at leaſt Rays, whic 
fall at 200 Parts diſtance from each other, may | 
conſider d as one, which, we may add, will not co 
tribute much to the Numerouſneſs of the refrad 
Rays, when ſo many have the ſame Effect, as0 
only would have. 
How a multi- F. 36. Laſtly, if a multitude of Rays were n 
zude of Rays frafted under one and the ſame Angle of 41 ory 
Kae » „4, Degrees, either thoſe Rays are, Diſtin& and Indy 
one Angle, and vidual ones, or not; if they are not, there willt 
in one Point, not no difference betwixt 1 and 100 or 200, which aiF;, 
z0 be appre- reſracted under the fame Angle; if they are, ho 
bended. ioo or 200 Rays, ſhould be refracted under o 
Angle, and in one Point, will be impoſſible to co 
ceive, according to the Notions of the preſent Ph 
loſophy, that is, how 100 Rays, which poſſeſs ea 
its own Space, ſhould be contracted. into a, Spac 
which is a 100 times leſs, and yet preſerve their 
menſions. 95 
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I: Chap. VI. / the Ram-bow conſider'd. 373 
cſ:W ' 6. 37. Beſides theſe, there are other Calcula. 9:her Calcula- 
dy- tions invented by Mathematicians, which, as th 2 
depend upon the fame Principles, do of courſe ter- 44, — 

3 | ſince thay 
minate in the ſame Concluſions, which therefore depend on the 
we ſhall not at preſent conſider, but having exa-/ame Prin- 
min'd into the Tables themſelves, abſtractedly from e-. 
any thing elſe, we ſhall now inquire into the uſe, 
which is made of them. 

6. 38. The Firſt is, That G D, Fig. F. z, in the The Phenome- 
Globe of 1 which refracts the Rays under 0 of = L 
n Angle of about 41 or 42 Degrees, ought to Pm , ο 
pear more Bright and Ludlinda thin other Parts fer 13 
of the ſame Globe, becauſe 4, 30% is the utmoſt ions. 

Term, beyond which no Light is refracted to the Thaumaſ. 
Eye, and under that Angle of 4 , there is more 2 
Light refracted to the Eye, than under any, which Ig — 
isleſs; be ſides, it is ſaid, that the Light which comes 

out from the Globe, under any leſs Angles, cannot 

duß give a Diſturbance or Impediment to that which 

comes out under 4 r, ſince it do's not reach ſo far, 
from whence it is thought to follow, that, in that 
Angle, the Light will be collected and tranſmit- 
ted to the Eye, with a certain kind of Brightneſs 
and Splendour, whereas the Light, which has its 
3 in leſſer Angles, finds no Term or Point to 
which it is collected, that Angle, which comes out in 

greater, ſtill interfering with it, and diſturbing and 
re 1 deſtroying the Collection, from whence it is inferr'd, 
ak iBrighthecadnot exiſt any where, excepting in the 
foremention'd Angle of 41 or 42 Degrees. 
. 39. What is alledg'd in the foregoing Section The Luminous 
's ſo imperfect, and ſo confus'd a way of Reaſon- . 2 4 
ng, that if there was nothing elſe againſt this D a 
rine, it would give an Impartial Inquirer into the or 45 Degrees, 
Nature of Things, a juſt and invincible Suſpicion, which ill agrees 
that every thing, at leaſt, was not true and exact Pi Nn 
wich it propos d, however, it may be thought to, grin - 
tome under the Denomination of Mathematick ing Caleulus. 
Ctainty ; for, beſides what has been ſaid in h. $1, 
| Aa z | 25 


374 The Former and New Account Partll 


( 

Thaumaſ. E which is a Confutation of this Account: We 
Thaumant. Il add, that 41* 30“ in the Angle O NP, is of. f 
| __— $10 firm'd to be the utmoſt Term, beyond which noi 
P- 245+ Light is refracted to the Eye, and which by the Wi 
Tables is true, that being the greateſt Angle, which: 

we find under ON P, when preſently after we ue 

told, that a Brightneſs may be produc'd in an An. 

ple of 41 or 42 Degrees, becauſe it is juſtify'd in Ml! 

FaQ, fince in the Rain-bow it 1s known con. 

feſs'd, which appears in heighth even to an Ange i 

of 44 or 45 Degrees. k 

Becauſe more F. 40. As for there being more Rays reſrad- i 
Rays appear ed under the Angle of 41*, that has been al- d 
— 5 „ready conſider' d in the abovemention'd. . 3 1, 3, 
—— which, if acknowledg'd, would be of no Service! 
vene appear un- to this Philoſophy; ſince altho* G D, Fig. F. 3. was * 
- wy other _ Luminous than — other Parts of the Globe, u 
_ a greater Plenty of Rays coming out from? 
— x ah — it would - be * ey thoſe 4 
Cap. 4.5. 10. Other Parts were not leſs Luminous, from G be- hc 
p. 145- ing more, but rather infers and ſuppoſes it; And, 
yet however ſure, in the beginning of the preſent ir 

Section quoted, we might be, that the other Parts { 

were leſs Luminous, towards the latter end of it, n 

we are plainly made to know that they are not Lu- 0 

minous at all; ſo that becauſe there are more Rays fr 

appear to the Eye under 41 or 52 Degrees, and for 

that very Reaſon, it ſeems, there are none appearſi 

to it under any other, which is a way of conclu- A 

ding, that has nothing elſe to excuſe it, but the R 

Modeſty it makes uſe of, in endeavouring to pal- to 

liate its Defects afterwards, and its being ſenſible ir 

of them. ; o E 

That Rays F. 41. For, perceiving this would not be ſufh- ti 
— 1 4n cient, notwithſtanding which, this is all which can © 
gles leſs than be juſtly deriv'd or concluded from theſe Tables; 
4 Degrees, are it immediately * that the Rays, which arc i 
not collecled to reſracted in Angles that are leſs than 4r Degrees, e 
@ Tor, nos arg not collected to a Point, becauſe the Rays, tr 


prov'd. 


which 


Chap. VI. of the Rain-bow cumſider d. 
which ars refracted under a greater than them, di- 
furb and diſorder the Collection, whereas thoſe 
no of 41 Degrees have none above them, and there- 
the fore find no Impediment or Obſtruction to their 
ich — 2 ſince thoſe that are refracted in a leſs 
ae Angle, than that of 41 Degrees, do not reach thoſe, 
An MW vhich are refracted under a greater: But certain- 
| in ly under whatever Angle the Rays are refracted, 
on- — do not interfere with one another, ſeei 
ele it 1s own ' d, that thoſe which are refrated under a 
fs Angle, cannot reach thoſe which are refracted 
a&. MW inder a greater, for otherwiſe: they would diſturb 
al. the Collection of thoſe Rays, which are refracted 
32 i an Angle of 41*; and for the ſame Reaſon, that 
ice Rays, which are refracted under a leſs Angle, can- 
not interfere or meet with thoſe that are refracted 
under a greater, thoſe, which are refracted under a 
greater, cannot meet or interfere with thoſe which 
ne refracted under a leſs, and therefore will not 
cauſe any diſturbance in the Collection of them; 
the plain Fact is, that every Ray is diſtin, accord- 
ing to its different Angle of Refraction, and con- 
ſequently there is no Interfering with each other, 
nor any Interruption from thence to the Collection 


K Rays, under what Angle ſoever they are re. 
& . | . 


i to the little Drops of Water, which hang in the 2 
Air after Rain, and by two Reſractions and one © 


pal- to be produc'd, namely, that from theſe Tables, 
(1bleF ind the Conſequences which are drawn from the 

Explication of 'em in the preceding Sections, 
uff · ¶ there ought to appear in the little Drops of Rain 
can ene Lucid Point only in an Angle of 41 or 42 
es; Degrees, made by the refracted Ray, and the Line 
1 arc} drawn to the Eye from the Centre of the Sun, and 
res, continu'd to A, Fig. F. 3. but as this is affirm'd 
295M be a Conſequence of the firſt Application, of 
hich Aa 4 | theſe 


5. 42. The Second Application of theſe Tables, The Applica: 


Reflection of which, the Rain-bow is ſuppos'd 1 of * 
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theſe: Tables to the preſent Doctrine, which wa, 
that the Rays refracted under 41 or 425 are thoſe 
only which are Lucid, it will not require any fr. 
ther Confutation ; however, ſince there is ſome- 
thing more alledg'd, concerning the Lucid Points 
of Globes in the Air, than was conſider' d before, 
we ſhall proceed to examine this Aſſertion alſo, 
upon the Allowance and Suppoſition of what hu 

been already diſprov Cd... 
The Globe upon F. 43. What firſt ſtrikes us with Admiration is 
—_—— that any one ſhould be able to perſwade himſelf, 
ry if that, becauſe there is a Lucid point appears in a 
Diffance of the Globe at about an Angle of 41 Degrees, therefore 
Rain-bow, by being farther remov'd from the Eye, by which 
woos . means the Object is in proportion diminiſti d, it is pro- 
ar,and conſe bable that the Lucid Point will be magnify'd into 


quently the Lu- 


| | cid Poin in it. a Bigneſs and Breadth, much greater than the whole 


Globe, with which this Experiment 1s: made; for 
ſuppoſing this very Globe of Water was elevated 
to the Heighth of the Rain-bow, and made to be 
pendulous in the Air at the Diſtance the Rain- 
bow keeps to us, can we imagine, when the 
Globe it ſelf, by its remoteneſs, would diſappear, 
that we ſhould be able to diſcern any particular 
Radiant or Luminous Point in it? it ſeems to be 
altogether impoſſible, and may be eaſily contra 
dicted by Experience, ſince if the Globe of Wa- 
ter is remov'd to a conſiderable Diſtance, altho' it 
- preſerves the Angle to the Eye, there would be 
no Colours, nor no Radiancy viſible from it. 
The Drops ff F. 44. If this Globe, which is of a Definite 
— Magnitude, will not ſerve the turn of a Double 
7% Globe, Refraction, and one Reflection, a ſmaller will be 
- much leſs capable of doing it; and that Rain falls 
in a larger, or that the Dew which ſuceeds it do's, 
has not yet enter'd into any Philoſopher's Head, 
however irregular and extraordinary, to aſſert. 
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$-45- And yet ——— the Drops of Rain ne- To make br 
yer ſo lurge, unleſs they were of as wide a Circum- Calculus 
ſerenoe as the Sky it ſelf, this Experiment of of — 
Globe: of Water, would ſignify nothing to the 1%, —— 
zurpoſe s for the Angle of 41 Degrees, in the the Ambitusef 
Rain-bow , is meaſur'd by the Degrees in the it ſhould be as 
Heavens, and the 17 Minutes the apparent Diame- 7 3 
er of the Sun, which is added to the heighth of * a 
the Rain-bow, is computed by the ſame Degrees, 
by which means. the Lucid part of the Heavens 
z determin'd, and the Rays, which conſtitute it, 
nuſt be ſuppos d to come out in an Angle of ſuch 
Degrees, or elſe to come out in very different An- 
gles, which would, according to the Tables, and 
the Inferences drawn from them, produce no Lucid 
Point at all. | 
$.46. Laſtly, if this could be allow'd, that a The Lncid 
Drop. of Rain was as large as the whole Circumfe- 3 * 
rence of the Heavens, the Tables propos'd to us 2 accounted 
vould be of little Significance, ſince the Lucid part for from Heat 
of that Circumference is not fix'd to 41 or 42 De- 414 Cold. 
grees, but is ſometimes found ro the Elevation — 
of 44 or 45, of which no other Account is given p. 172,173. 
than the different Heat or Coldneſs of the Water, 
vhich reſracts the Rays; but how ſo weak and 
knguid a Force, for we may call 'em fo in this 
reſpect, as that of Heat or Cold ſhould cauſe a Re- 
action of Rays of 3 or 4 Degrees difference in 
the Heavens, is inconceivable, or which way ſuch 
Nefractions ſhould be ſeen by the Eye, ſo as to 
mke one Lucid Appearance is altogether as im- 
poſſible. | 
5.47. What has been demonſtrated againſt this whatisdemon- 
Doctrine, in relation to the Primary Iris, which is rated againſ 
lud to appear under an Angle of about 41 or 42%, "ht — wag | 
equally valid againſt the Secondary, which is like- r geg made, 
viſe affrm d to appear under an Angle of about equaly valid 
z, we ſhall not therefore have occaſion to con- gainſt the 
but any farther Accounts of the Breadth of the Sen. 


Rain» 


„ 


— 
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ThinmiL Rain-bow, or the utmoſt or leaſt Diameter of ei. 
— ther, which all depend upon this kind of Reaſon. 
_ + 3 '*-ing, and which we hope has been abundantly con- 
futed; that which remains, is to conſider. hoy 
the Lucid Point, which has not been prov'd, is 
divided into ſeveral Colours, an Explication of 
which will require other kind of Principles than 
_ are laid down, either in this or in any other 
Syſtem. 5 
The Colour: of : 48. Let us grant therefore ſtill as much as js 
the = er poſſible, that the Lucid Part of the Dew is made 
—.— Aby this Re fſection and theſe Refractions, and that it 
Shadow. is apparent under an Angle of 41 or 42 Degrees o- 
Carteſ. Princ. ly, yet that this Lucid Part ſhould be diſtioguiſh'd 
Rohault Cap. into a particular Variety of Colours, there is no 
Pars l. Cap. ). juſt Reaſon aſſign'd. The firſt is, that ſince ther 
5. 8. P. 3. are no Rays refracted to the Eye beyond 41 orgz 
Degrees, what terminates upon thoſe Rays is Sha- 
dow, which, according to this Theory, has a cer- 
tain Influence in changing the Temper and Com- 
plexion of the refracted Rays, and impreſſing up- 
on them a different, which is as much as to fay, 
an Abſence of Rays is capable of producing an 
Effect, by their Action, upon Rays, to which they 
were never preſent, which is impoſſible, but this 
Philoſophy has been already conſider d, and re · 5, 
> fured Chap, II. §. 28. c 
If this Account F. 49. The former Account of Colours, it willi 
4 er explain 3 be ſaid, is juſtly exploded, and if ſo, it. 
«ag 4 is certain, that altho' every thing elſe was true, itn 
whole Doctrine would give a very deſerv'd Impreſſion upon a 1. 
anxft be falſe,ſo tional Mind, that all which is propos'd upon this 
far as it relazes Hypotheſis is falſe; for if Shadows cannot have 
to that Phano- : . | 
— any Influence in the forming of Colours, that 5 
| if, by this Philoſophy, the Colours of the Rai 
bow are not explain'd, which is the principal Phz- 
nomenon in it, all the reſt, about the Angle and 
Lucid Point, will be idle and infienificant, 


the one calculated, and the other inferr'd;to no mane 
net 
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ger of Purpoſe, for Whab a poor Appeatance would 
+ Rain-bow make, without ſo 2 as one Co- 
our painted upon it? Or how would this be to 
account for Nature, when no ſuch thing was ever 
obſerv'd in it? | ; . 

5. 10. However, there is another Solution given of The Zxplana- 
the Partition of Colours, beſides that of Shadow en. lion of the Co- 
riconing theſe Refractions, which is the Conſtipa- or, om ©. 
tion or Condenſation of the Rays that are refracted ,;, — abs 
uin under the Angle of 41, from whence the Globuli /urg. 
ade ¶ of the Rays are revoly'd into a Vertiginous Motion, Thaumaſ. 
at it which Opinion we have examin'd before, Chap. II * , 

þ. 28. and ſhall only add, If a Condenſation of gf; 4 5.4 

the Rays could produce any thing, we might ex- | 

dt, not an Alteration of the Rays to different Co- | 
rs, but a more Intenſe Light from them, fince 
that, in this very Philoſophy, is ſaid to be the Ef- 
ſe of ſeveral Rays coming out under the fame 
Angle, in ſo many Sections, as are brought to prove 
there is a Lucid Point in the Globe apparent, un- 
der an Angle of 41 and 52 Degrees, what there- 
fore remains, is, that Account, which is given us 
from the late Theory of Colours, and which we 
ſtall in the next Section conſider. one 

9. 51. The Account is this, That as, when the The Explana- 
gun comes to his Tropicks, Days increaſe and de- o * 
creaſe inſenſibly, for ſome time together, ſo there — Theory of 
s little Difference in the Reſractions of the Rays them, propor. 
EF, (Fig. H. 24.) when they arrive towards the ut- Sir If. Newt- 
noſt Limits of their being refracted, that is, as the _—_ Prop: 
Diſtance of CL approaches nearer to D, the Rays , * — 
EF fall upon a Curvity of the Quadrant, in which | 
the Diſtindt ion of Degrees is not ſo plain and de- 
ermin'd, as in other Parts of it; thus in FD the 
Rays which are incident upon it, come cloſer to- 
ether than in FA, and arc therefore refracted in 
reater plenty from V. It is farther alledg'd, that 
toſe Rays, which differ in Reſrangibility, will 
ure different Limits of their Angles of Emer- 


gence, 


258. E 


Ka 
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mergence, ſo that VT'U, or ETT will be vary 
according to the greater or leſs Degree of Refran. 
gibleneſs in the Rays, and yet all of em will be 
more copiouſly refracted from NM, than from any 
other Part, and by their differing Forces will be 


ſeparated from each other, and carry d to diſtind 
Intervals in P7; theſe Angles are found by a Mz. 
thematick Computation, which depends upon | 
double Refraction, and one Reflection, as before, thro 

a Globe of Water, and differ only in their Accu. 
racy, and upon the Account of the Various Re. 
frangibility of the Rays; for in the leaſt Refran. 
gible Rays, the Sines of Incidence and Refraction 

C Land CI. are as 108 to 81, from whence E TT 
T U, or the greateſt Angle of Emergence. vill 
be 42. 2/, and in the moſt refrangible Rays, the 
Sines CL, CI. are as 109 to 81, and from thence 
NPO will be found to be 40. 17/, on the 
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other hand, G R N or E R Z, or the leaſt Angle of E- 
mergence, in the leaſt refrangible rays, will he 50, 57) 
and in the moſt, 34 /. After this, it is ſuppos' 
Fig. F. 51. that O is the Eye of the Spectator, " 


— Inc > ins WW. an” ow. oo Gin aawm.o was 
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Joris: Line drawn parallel to the Incident Rays, and 
n. OO E, POF, POG. ? O H are reſpectively Angles 
of 40. 171, 42%. 2,50%. 57“, 54% 7, and that OE 

ay nd OF, or O d and O H, tura'd round upon the 
be Centre O, deſcribe ſeverally the Circumterences 
tot the Baſe of two different Cones, which Cir- 
u. cumferences are the Limits of the Rain-bows 
4E B, and CHGD; It is moreover ſaid, that as 
io MW to the Drops of Water E, FP, G, H, where-ever they 
-v. ¶ re plac'd in the Peripherys deſcrib'd by OE, O F, 
ze. 06, OH, it they are illuminated by the Sun's 
an-W Rays SE, SF, S G, SH, the Angle SEO will 
jon be equal to the Angle POE, or 40% 17!, the 
I greateſt, in which the moſt refrangible Rays can, 
vill after one Reflection, be refracted to the Eye, and 
the therefore all the Drops in AE will have the ſame 
nce Property, by which means the deepeſt Violet Co- 
the lour will be only viſible in that Region; in like 
manner the Angle SFO will be equal to the An- 

cle P O F, or 420. 2, the greateſt, in which the 

leaſt refrangible Rays are refracted to the Eye, 

and therefore the deepeſt Red will be ſeen in that 
Region, or in the Circumference AFB; and, by 

the fame Argument, the Globes which are inter- 
mediate to F and E, will refract to the Eye Rays 

of intermediate Degrees of Refrangibleneſs: Nor 

| is the Reaſoning different in the Secondary lris, 
+ [| vhere SGO is equal to the Angle GOP, or 
.% W 50". 57, and SHO — PO H. or 54. 7', the 
% WM firſt (contrary to the other) expreſſes the Re- 
4M fractions of the leaſt refrangible, and the laſt, of 
the moſt refrangible Rays, to the Eye, and there- 
fore repreſent the Colours in an inverted Order, 
that is, as before the Series of the Colours from 
Fto E were Red, Orange, Yellow, Green, Blue, 
Indico, and Violet, ſo here from G to H they ob- 


"=" {ain that Order; The Breadth alſo of the Interior 
att Bow EOF is 1. 45', that of the Exterior GO H. 
po. 10% the Diſtance between the two Bows GOF 


2» 
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$*.55', the greateit Semidiameter of the Innermoſt, 
viz. PO F, 42%. 2, the leaſt Semidiameter of the 
outermoſt, POG, 50%.57!. This would be, if the 
Sen were but a Point, for by the Breadth of his 
Body, the Breadth of the Bows will be increag'd, 
and their Diſtance diminiſh'd by 300, and conſe. 
quently the Breadth of the Interior Iris will be 2 
15% of the outer 30. 40, their Diſtance 8*. 2 5, the 
greateſt Semidiameter of the Interior, 42. 17!, and 
the leaſt of the outermoſt 50. 421, which are the 
Dimenſions of the Bows obſery'd in the Heavens 


| [| Learned and Ingenious Friend. N 


very nearly. We ſhall ſubjoyn a Calculus of the 
Angles of the Iris, communicated to me by a very 


kit Supp® 
1 - 


dap VII. & the Rain · bo confiderd: 3533 


Suppoling the ſame Conſtruction to be made, as 
ia the Ninth Propoſition of the Eirſt Book of Sir 
ſack Newton's Opticks: the Rules, which he there 
livers for computing the Anglesof the Rain. bow, 
my be thus made out. 

Let the Ray G R emerge after one Reflection | 
tF. Tis to be obſerv'd, that the Parallel Rays, See pig. of the 
which are neareſt to AN, do then emerge paral- Fore-going, 
E to G R, when they meet at the Point of Re- Page. 
{tion F. For let the Ray 4 be parallel, and 
the neareſt to AN, and let it be refracted in »f, 
nterſecting VF in EZ, and be reflected in fg, and 
rfracted again in gr. Then, if the Points Z, F 
ad f be ſuppos d to coincide; ſince the Angles V Fn 
nd G Fg are equal, and the Refractions at N and 
gare altke, the emergent Rays G KR, gr will be 
rarallel in like manner, as the Incident ho AN, 
in. Therefore in this Caſe, NZ will be to EZ, 
„ 

e Let the Ray HS emerge after two Reflexiovs 
u F and G. Tis evident, as in the former Caſe, 
tat the Parallel Rays, which are neareſt to AN,. 

e o then emerge parallel to HS, when the Rays FG 
nd fg become Parallel. Therefore in this Caſe 
Ffr=(Ff+Gg—=Arch FG Arch fg = Arch 
VF — Arch af =) N- Ff. Whence N 
Ff. and NZ to EZ, as 3 to 1. 

After the ſame Method it may be prov'd, that, 
the Rays emerge parallel, after three Reflexions, 

NZ will be to EZ, as 4 to 1: If, after four Re- 

lexions, as 5 to I, &c. 

To find the Proportion of NE to ND; pro- 
luce CP, till it interſect 4» in d, as alſo CE, till 
tinterſe&t »f in e, draw nt perpendicular to V D, 
ud um perpendicular to VE. Then will the Tri- 
agles VD C, and ar N. NEC and nm N, and 
de whole Figures VD EG Aνt N be Simi- 
n and morcover, R: / :: (CE: CD:: Ce: . 
(d::) Ee: Dd, And therefore NE: ND 1 


KN. 


„ 
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5 : _ 54. n: Ee NZ: EZ 
( 893 R , 7: 

N Z | ; : 
Ez R: I. Hence, if there be but one Reflexion 
NE: N D:: 2 R: I. If two Reflexions, NE 
N D:: 3 R: I. if three, NVE:ND:: 4K: 1,&, 
To find the proportion of VD to NM C univer 


ſally; put # N, and you will have 1 R:: 3 


NE: ND. Then (becauſe CD? + ND! 
NE1 +CE?!, or CD! — CE NE. —ND: 
it will be as CP CE to NEATN D, ſo NE 


ND, to CD CE, or = CD:*=#2yr 


"E="ND 2 Dos, whence ND. 


CD: : II- RR: RR II, and conſequent 
ly ND: :NC?! ::11—RR::nn—1X%RR 
or ND, to NC as vII—RR, toVyu—1 NR 
Therefore, if there be but one Reflexion, N D wil 
be to NC, as VII - RR to / z RN; if two Re 
flexions, as / 17-22. to V8 RR; if three Refle 
xions, as V11—KR, to vVI5RR, &c. 
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The Compari- §. 52. In Anſwer to this Laſt, and Utmoſt Im 


fon made from provement of this Hypotheſis of the Rain-boy 
| the Tropicks, we ſay, that in Fig. F. 24, to conclude that more 


confiler'd. 


Rays are refracted in N. becauſe they fall cloſe 
together in the Points betwixt F and D, than it 
thoſe betwixt F and A, which is the meaning 0 
the Compariſon before alledg'd from the Tropicks 
is to beg the Queſtion; for altho' the Sun, to 25 


pearance, ſhould move more {lowly betwixt F anc 
D, becauſe it deſcribes the ſame Degrees betwi 
them with an equable Motion, as it did before 
betwixt A and F, and therefore in relation to DC 
will mark out more Points in DL, than in LC, it 

| | Propot 
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Wl Chap. VI. of the Rain-bow conſider d. 
proportion, yet the ſame is not certain in the in- 
cident Rays of the Sun, which are ſuppos'd to fall 
uniformly from one Point, and in equidiſtant and 
parallel Directions; either therefore there are more 
Rays ſuppos'd to fall parallel betwixt Fand D, or 
Dand L, in Proportion, than betwixt F and A, or 
Land C, and conſequently more refracted at N,which 
z the thing in queſtion, and is contrary to the o- 
:] ther Suppolition, which this Philoſophy maintains, 
of Parallel and Equidiſtant Rays, and whoſe Num- 
ber is to be computed by the Points in DL, LC; 
Dq or if there are not, they cannot be compar'd to the 
EW infeniible Increaſe and Decreaſe of Days at the 
M1 1 Tropicks; however, if this Analogy was juſt, 
WW vhich we have at preſent only Reaſon to conſi- 
* der, from what has been already offer'd, concern- 

ing the Refractions at M, there cannot, as we have 
ent. provid, be any thing rationally advanc'd from 
A] them towards the Explanation of the Rain-bow, 

or even ſo much as of a Particular Lucid Point in a 
XI Globe of Water; and as to the Comprehenſive Cal- 
) wil culation before ſer down, ſince it depends, in the 
Ne liſt Reſult, upon the ſame Principles with the Car- 
ele an, of Reflections and Refractions thro' a Globe 


of Water, there is no occalion particularly to ex- 
mine into it. | 


Rays, which conſtitute the Lucid Point in N, 


b. 53. It is in the next place affirm'd, That the The Rays which 
conflitute the 


moral (Fig. H. 24.) are variouſly reſracted, according to .* — _— 
wn W their different Degrees of Refrangibility, and, by frat? 3 
J 


Computation, the leaſt refrangible Rays, in their ing 20 cheir dif- 


5 Wl largelt Angles VTO, will make 42, 2, and the Tt Degrees 


molt refrangible, in their largeſt Angle V U, 400,ʒ 


0M 17/; the Grounds and Foundation of this Com- 
F and putus, we have, I fay, already examin'd, and the 
un r here is only neceſſary to be inquir'd, 
= which is to the Angles FOP, EO P, Fig. F. 51, 


the Analogy betwixt which, is no ways ex- 
Gs It plain'd. BY | * 


* B b C. 54. 


of Refrangtbi- 
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The Angle \ §. 34. Since, farſt, the A NT O, (Fig. 5. 2 
"5 U, m eee in both the Moſt and Leaſt Neianeibie 2 us 
_ _ 5 lated from nearly one and the ſame Point N, where. 
ble Rays, calcu- 35 in its Application to FO P, E O P, (Fig. 5. 31, 
lated from the the Points E and F are 1, 45%, diſtant ſrom each 
ſame Point N, other in the abſtracted Calculation, ſuppoſing the 
15 001,95"; Sun to be à Point, and in reallity with the Addi. 
traded Calcu- tion of the Swn's Diameter of 3o', they are di. 
lation. ſtant from each other 2, 15 in the Heavens, un- 
leſs therefore EF may be conſider'd as a Point, 
that is, 1, 45', or 2, 15, what is alledg'd, in Fig, 
24, concerning the Point S, and the Retractions 
from it, cannot, in the leaſt, be apply'd to EF, 
Fig. $. 51; but that E Fisnot conſider'd as a Point, 
is evident, fince 30/, the Sux's apparent Diameter, 
when impreſs'd upon the Rain-bow, is not thought 
to be fo, but makes an Addition of 30', to it, and 
therefore the remaining 1, 45, is much farther re- 
mov'd from one; if it be here faid, that E and F 
may be ſuppos'd to coaleſce, and all the difference 
thrown upon the Line OP, it will be, as was faid 
before, altogether inconceivable, how Rays, which 
are refracted to OP, at the Diſtance of 1, 45 in the 
Heavens, ſhould be collected in the Eye at O, ſeeing 
the Pupil of the Eye can no more comprehend 1, 
45 when before it could only in Fig. F. 24, the 
Point M nearly, than it can receive the Influx of 
Rays, which paſs at ſome Diſtance above and be- 
low it; Laſtly, as was before obſerv'd, the Globes 
E and F are ſuppos'd, in this Doctrine, to be of 
much larger Dimenſions, than what we can poſibly 


imagine to belong to the ſmall Drops of Dew (it 


the Calculation of the Globe, in Fig. F. 24, is ana- 

logous to that in Eig. F. 51.) — therefore the 

whole incomprehenſible, 
All the Diffe- F. 55. There is another thing neceſſary to be 
rent Refrangi- confider'd in this Analogy, which is, that even in 
— NT U, Fig. F. 24, tho' the moſt and the leaſt te- 
therefore the frangible Rays ſhould have the Angles, which art 


affirm 


er ee — 8 ws 4 _ DJc-aa "= ww = FF 5 
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:firm'd by Computation, yet ſince all the different point ought 10 


) Wl refrangible Rays are mixt in N and come to the be colourleſs, 
„Eye in the ſame Angle nearly, it would be con- 
t Wl equent, according to this Philoſophy, that there 
p would be no Colours in M, but only a Lucid or 


White Point, contrary to the Experiment; or elſe, 

ne Hir the Rays were differently refrangible in M and 

not mixt together, there would be different Angles, 

li- ¶ under which different Colours would be refracted, 

n. but no certain one, as that of 41 or 52 Degrees, 

nt, Win which they came out in greater plenty, con- 

ig. trary to the Hypotheſis of a Lucid Point, and the 

ns Wl Calculations made to prove it, according to the 

, boregoing Tables. . 
nt, (.56. We muſt hkwiſe add, that if the preſent The Rays, if 
er, Philoſophà could get clear of this Difficulty, irthey came <- 
ght vould be ſubject to another, which is, that VT U, _ 4 Eye, 
and being the greateſt Angle of the leaſt refrangible % be thers 
re. ¶ Rays, and N © UV of the moſt, it will follow, that confus'd, and 
d F Wthere will be no Red Rays refracted any nearer to miz'd inte # 
ce than 7, nor no Violet nearer than * but it its. 

ſaid N dos not from thence appear, that the Red may 

nich Not be diffus d from 7 to Q: and the Violet from 

0 to a farther Diſtance from U, and fo the Rays 

of Intermediate Degrees of Refrangibility propor- 

tonably may be ſpread and enlarg'd towards Q, and 

ndeed muſt be, unlefs there is only one Red Ray 

riracted at 7, one Orange only in the next Degree 

of Refrangibility, and at laſt one Violet only at &, 

which will not be ſufficient to fill the Space Q 7, or 

the Eye, which is ſuppos'd to poſſeſs it. But if V 

ends out ſeveral Rays towards Q, and the Orange, 

Yellow, Green, Blue, and Indico ſucceſſively, do 

b likewiſe ; ſuppoſe they reach as far as O, there 

vill be a Mixture of all the Rays, and a Violet will 

ot there be produc'd, but a White; in the Indico 

il the Rays will be mix'd, except the Violet; in 

the Blue, all the Rays but Violet and Indico, &c. 

tom whence will reſult a quite different Appear- 


b 3 py rance 


/ 
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ance of Colours, from what is aſſerted; if they do 
not reach ſo far as Q, but each fort of Rays bu 
its 2 Limits, beyond which they do not ex. 
tend, but are ſucceeded by others, then indeed 
the Colours in the Globe, as to their Orders, may 
be explain'd; but how this will agree with the 
Calculations madein the Tables, which fix the Lucid 
Point to one Angle VT U, of about 41, or how 
they ſhould appear in ſo ſhort a Compals as the pu- 
pil of the Eye, fo that it ſhould comprehend the 
whole Space QT, if the Rays were thus differently 
refracted to ſuch a Diſtance from each other, as 1s 
| ſuppos d, will not eaſily be evinc'd. 
The Rain-bow Y.57. However, the Application of what is ob. 
would be ſeen ſery'd in a Globe of Water to the Rain-boy, is 
in other places, altogether inexplicable, not only upon the Ac- 
as well as in one IF | 
fx Lucid counts we have mention'd, but in reſpect of the 
Point, if this Colours; for either E and F, Fig. F. 51, are pre. Ni 
Doclrine was ſum'd to reſract, the firſt none but Violet Rays, Mt 
— and the laſt none but Red, or not; if they are, Hf 
they do not obtain the ſame Conditions with the 
Globe of Water, in Fig. $. 24, which is made tod 
refract all ſorts of Rays from the ſame Point N; 
if they are not preſum'd to refract one kind 0 
Rays, but all the differently refrangible ones, and 
in Diſtin& Limits, peculiar to each ſort of Rays, 
we muſt obſerve, that in ſo ſmall a Drop, as E 1s 
imagin'd to be, in reſpe& of the Globe of Water 
in Fig. 24, and ſuſpended at fo great a Diſtanceſo! 
as the Rain-bow, in reſpect of the Diſtance of 
that Globe, ſince T'Q is acknowledg'd to como! 
within the Verge of the Eye of the Obſerver, bet 
which means he receives all the variouſſy refrangibl qq it 
Rays from MV, there is much more Reaſon to cone 
clude that JO or O P, in Fig. f. 51 will, and there 
fore both in E and F, as before in M, all the ſcve 
ral Colours of the Rain- bow will be ſeen, betwixt 
EO, the moſt refrangible Ray, and E the lea 
and betwixt FO the leaſt refrangible Ray, a L. 
the 


it the beſt, to 
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he moſt, which would be a full Confutation of 

his Hypotheſis. i 
(. 58. Beſides, ſuppoſing none but the moſt re- _ — 
ſmngible Rays of E, and the leaſt of F, were vi- — 
üble to the Eye in O, for the ſame Reaſon if the bars, which 
ye was remov d to P or I, in the firſt Caſe, the Red re/ulrs from 
ould appear in E, and no Colour in F, becauſe % Dotirae. 
#0 is the Term of the leaſt reſracted Rays, and in 

he laſt Caſe, the Violet would be ſeen in F, and 

zo Colour in E, becauſe EO is the Term of the 

noſt refracted Rays, and ſuitably there would be 

iferent Colours ſeen betwixt O and J, and O and 

, from what are any ways exiſting in Nature by 

the Obſervations that have been hitherto made up- 

n It. ä ' 5 
9 59. That which makes this Philoſophy the —_— — 
more obnoxious, is, that to reconcile this Reaſon- g,;ve, in ſome- 
ing, in Fig. F. 51, SEO and SFO, are affirm'd times making 
to be equal to EO and FOP, fo that albeit in % Refradti- 
fig. $. 24", the particular RefleQions and Refra- 4 f 9g: 
dions of the Globe are punctually aſſerted ard ;,, ;hem. 
&eſcrib'd, and FX is conceiv'd to be very diffe- 

rnt from FI, and the Angle FK from the An- 

de ETV, in Fig. $.51, they are ſuppos'd to be 

the ſame, when the Colours are to be explain'd, 

ad the whole Matter is tranſacted without the leaſt 

lefraction, and by one Reflection only, whereas 

the Computation of the very Breadth and Heighth 

of the Rain- bow depends upon two Senſible and 


Expreſs Reſractions, but to make uſe of Refracti- 
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ens to ſerve the Explication of ſome Phanomenons 


of the Rain- bow, and to reject them in others, is, 
give a very Arbitrary Solution of 


the Whole. 
9. 60. Laſtly, if all this could be granted, the The Heighth 
Heighth of the Interior Iris has been obſerv'd, to 7 he Ram- 


f . 6ow, by Obſer- 
de near 45 Minutes, as was ſaid before, whereas this SY = 8 


Calculation determines it to about 42, and in ſome greeable ro the 
Extraordinary Appearances, they have been ſeen preſent Calcu- 
B b z at 1. 
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ſent Philoſo- 
phe 74. 


- ments for and againſt the preſent Accounts, which 


The Reaſon of Y- 61. To conclude this Part of our Principles 
eur Dſſen!.ng Natural Philoſophy, we cannot but with ſome regre;l 
from ihe fre- own, That we have been oblig'd by a ſteady Pur. 


The Former and New Account Part, 


at almoſt all Anglesof Projection, and even inverted, 
the Solutions of which, we ſhall not now examine 
ſince the Ordinary Phænomenons of them are 6 
little explain'd; as to the Exterior Iris, the Aru. 


are given of it, depend upon the ſame Principles 
and do not require a Particular Confutation. 


ſuit of what appear'd Rational and Juſt, in a rel 
Search after Truth, to diſſent from one of the: 
Greateſt and moſt Learned Men that the World 
has produc'd, Sir Iſaałk Newton, and who wants 
nothing to make the Exalted and Incomparable Ge. 
nius he poſſeſſes more Celebrated, than any we meet 
with in Hiſtory, of the Ancient Sages, either of 
Greece or Rome, than the Authority their ſeveral 
Empires gave to their Writings; and altho' the 
Arguments alledg'd againſt his Philoſophy, we are 
certain are true, till we are convinc'd of the con- 
trary, we cannot yet but acknowledge a Sagacity 
in every thing he propoſes to us, almoſt Superior 
to what is call'd Human; on the other band, ex- 
cepting this Great Man, the Incomparable Dr, 
Halley, Dr. Wallis, Borelli, Mr. Raphſon, Mr. Boyle, 
Mr. Keil, &c. excepting theſe, who ſeem to have 
been miſled, where they have aſſerted the Cor- 
puſcular Philoſophy, by Opinions only which have 
been taken for granted before them, may we not 
reaſonably be aſtoniſh'd at thoſe Men, who have 
had little other Learning, or Philoſophy, than 
what the Corpuſcular has ſupply'd 'em with, 28 
Hobs, Spinoza, and Locke, and who in Conk- 
dence of this, have thought Themſelves able to 
ſhake the Foundations of Religion it ſelf: For it 
the Corpuſcular Doctrine is Falſe, let the Patrons 
and Favourers of thoſe Elaborate Gentlemen look 
back, and inquire how many Pages of their Writ- 

" 109 
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ne ings will ſtand the Teſt of a True and Solid Reaſon- 
Ming; if it be ſaid, becauſe the Corpuſcular Philo- 
pu- phy, and a Paſſive Matter, has univerſally pre- 
ich Mal'd, therefore by deſtroying that, we overthrow 
Religion ; we in the firſt place reply, That the 
eateſt Proof, which Philoſophers have made uſe 
of for the Being of a GOD, from Material Sub- 
ſances, is from the Motions obſervable in them; 
therefore we evidence, that all Nature is active, 
nd, that Matter it ſelf is ſo, we are ready to think, 


real 

held are fully perſwaded, that ſuch a Syſtem is more 
ordſÞereceavle to the Divine Mind, than any other that 
anten be ſuppos'd; not to mention in the ſecond 


place, that thoſe who have defended the Corpuſ- 
lar Philofophy , have, in Fact, been generally 
Atheiſts, as Epicurus, Democritus, and the reſt of 
their Followers, and it may be very much que- 
lion d, Whether the preſent Irreligion of the 
Times, 1s not owing, in a great meaſure, to the 
kme Trifling and Abſurd Pretences, 
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